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1. INTRODUCTION

The Acushnet River estuary north of Coggeshall Street is the most highly PCB
contaminated region of New Bedford Harbor. Sediment PCB concentrations in excess
of 30,000 ppm have been measured. One alternative which has been proposed to isolate
the highly PCB-laden sediments in the upper estuary from the rest of the environment
involves capping the most contaminated area with clean materials.

The proposed cap would be approximately 45 cm (1.5 ft) thick and would be placed
on top of the existing sediments. However, because the sediments are very poorly
consolidated in the upper estuary, the weight of the cap will cause consolidation of the
bottom sediments as excess water is squeezed out. Therefore the net elevation increase
of the channel bottom will be approximately 22-26 c¢cm instead of the entire 45 cm of
the cap (Balsam, pers. comm.). Primary consolidation is expected to be essentially
complete within a period of one year from cap placement. Accordingly the analyses
done for this study assume the post-consolidation channel geometry after cap
placement.

The capping material may be subject to erosion due to high current velocities
which could result from either storm surge or increased river flow due to rainfall-
induced runoff. This study was undertaken to determine the probable current
velocities to be expected from either of these mechanisms.

The hurricane barrier at the entrance to the harbor protects the upper estuary
from surges generated by offshore storms (e.g., hurricanes, winter storms, etc.). The
U.S. Army Corps operational guidelines indicate that the barrier is to be closed if the
sea surface elevation is greater than 1.5 m (5 ft) (US. Army Corps of Engineers, 1982).
In routine operation, the barrier is closed typically once per month even though the sea
elevation is less than 1.5 m (5 ft), hence the estuary receives more than adequate
protection from surges. Storm surges hence pose no problem with respect to cap
integrity.

The second area of concern is the markedly increased runoff and flooding
associated with extreme rainfall events, such as occur during the 10, 25, 50 or 100 year
storm events. Under these conditions, the substantial increase in runoff associated with
these storms causes the Acushnet River to flood, cross sectional area velocities to
increase and, if sufficiently high, for capping sediments to resuspend and be

transported seaward.



To assess the potential erosion of the cap, an analysis of the impact of flooding
conditions on current velocities in the upper Acushnet River was made. Section 2
details the application of the DAMBRK model to determine river velocities due to

excess rainfall. Conclusions are presented in Section 3.



2. MAXIMUM VELOCITY IN THE UPPER ESTUARY

The upper estuary of New Bedford Harbor is typically a region of low velocity as
evidenced by bottom sediments comprised of organic-rich silts and clays, indicating a
depositional environment (Ebasco, 1987). By contrast, sediments in the lower estuary
are predominantly coarser sands and gravels, indicative of a faster current regime.

Stronger currents in the upper estuary are possible due to increased river flow
resulting from extreme rainfall events. Although the mean freshwater inflow at the
head of the estuary is 0.85 m3/s, Balsam (1989) estimated the peak filow rate in the
Acushnet River due to the 50-year storm event to be 39.6 m3/s. Other researchers have
estimated the peak flow resulting from a 100-year storm to be 38.2 m3/s (Table 2.1).
Obviously there is considerable variation in the estimation of peak flow versus storm
return period depending on the author and technique employed. The Balsam 50-year
flow was used in the analysis to determine current magnitudes. However, the

magnitude of the flow is such that it could be considered a 50 to 100 year storm.

Table 2.1. Estimates of peak flow rates for the Acushnet River.

. Peak Flow Rate (m3/s) (ft3/scc)

Storm NUS (1984) US Army Balsam (1989) FEMA (1982)
Return Period Corps (1987) (HEC-1)

100 year 38.2 (1350) 38.2 (1350) - 17.8 (630)

50 year 22.7 (800) 24.9 (980) 39.6 (1397) 13.5 (475)

25 year 20.5 (723) 20.9 (740) 24.6 (867) -

10 year 17.0 (600) 13.47 (475) 11.1 (392) 7.9 (280)

Note: The U.S. Army Corps of Engineers (1961) estimate is an average over a 5 hour
storm and results in 18.4 m3/s for the 100 year storm.

To estimate the current velocities in the upper estuary resulting from the 50-year
storm flood, the DAMBRK model, developed by the National Weather Service (Fread,

1988), was used. The model was developed to estimate flow characteristics, such as



travel time and water surface elevatiorns, downstream of a dam failure. The model also
includes a provision for routing any flood hydrograph through the downstream river or
channel, accounting for the effects of downstream storage, frictional resistance and
downstream bridges and/or dams. This feature made the model highly attractive for
the present application since the upstream flood hydrograph was available for the
50-year storm. DAMBRK is a widely tested and accepted model, in use by most

federal/state agencies in the U.S. and in over 40 nations around the world.

2.1 DAMBRK Model: Theoretical Background

The model utilizes the dynamic wave method of hydraulic flood routing. The
d&namic wave method is based on the complete one-dimensional equations of unsteady
flow which are used to route the dam-break flood hydrograph through the downstream
valley. This method employs an expanded version of the original Saint-Venant
equations. The expanded Saint-Venant equations consist of a conservation of mass
equation and a conservation of momentum cquation with additional terms for the
effect of expansion/contractions, channel sinuosity and non-Newtonian flow.

The assumptions made in the derivation of the Saint-Venant equations include:

1. The flow is one-dimensional such that depth and velocity vary only in the

longitudinal direction; values are constant across the channel cross-section.

2. Flow is assumed to vary gradually along the channel so that hydrostatic

pressure prevails and vertical accelerations are negiected.
3. The longitudinal axis of the channel is approximately a straight line.

4, The bottom slope of the channel is small and the channel bed is fixed; scour

and deposition are neglected.

5. Resistance coefficients for steady uniform turbulent flow are applicable so

that equations such as Manning’s can be used to describe resistance effects.

6. The fluid is incompressible and of constant density.



The conservation of mass is expressed as

aQ 3s (A+A,)
—— + e —————

- -0 (2.1)
ax at d

and the conservation of momentum is expressed as

2(sQ) + 3(BQ%/A) + EA(@ +5F +Se +5i) + L' =0 (2.2)
at ax ax '
where
Q = flow
h = water surface elevation
A = active cross-sectional area of flow
Ao = inactive (off-channel storage) cross-sectional area
s = sinuosity factor which varies with h
X = longitudinal distance along the channel (valley)
t = time
q = lateral inflow or outflow per lineal distance along the channel (inflow is
positive)
B = the momentum coefficient for velocity distribution
= acceleration due to gravity
Sr = boundary friction slope
Se = expansion-contraction slope
Si = additional friction slope associated with internal viscous dissipation of
non-Newtonian fluids
L’ = momentum effect of lateral flow assumed to enter or exit perpendicular to

the direction of the main flow.

These equations constitute a system of partial differential equations which are
solved by a weighted four-point implicit finite difference technique. A detailed
dcscription‘ of the model’s theory and application is given in Fread (1988).

The model’s principal limitation is that it can only analyze flow through a single
waterway as opposed to a network of interactive channels. However, for the Acushnet
River application this limitation is unimportant.

Other limitations are due to DAMBRK'’s governing equations and the uncertainty

associated with some of the parameters used within the model. Neglecting the two-



dimensional nature of the flow can be important when a constricted {low expands onto
a wide, flat floodplain. Howcvcr, judicious specification of cross-sections and off-
channel storage widths can minimize the neglected two-dimensional effect. The model
does not account for enlargement of channel cross-sectional area due to scour. Some
uncertainty is also inhcreat in the selection of Manning’s n; however the effect is
considerably damped during computations, and a sensitivity analysis using low and
high n values can be undertaken to provide an envelope of possible flood peak

elevations.

2.2 DAMBRK Model: Application

The DAMBRK model was applied to the upper estuary to determine river velocities
resulting from a 50-year storm with the 45 cm (1.5 ft) cap in place. Primary
consolidation after cap placement is assumed to have occurred such that the net
elevation increase of the channel bottom is only 22-26 cm instead of 45 cm. The
channel geometry was specified at the locations shown in Figure 2.1. The cross-section
data were taken from three primary sources: bathymetric field data obtained by ASA,
USCOE bathymetric charts of the Acushnet River and NOAA navigational charts. The
locations of the cross-sections were selected to coincide with areas in which detailed
information was available or where the channel geometry varied or allowed for off-
channel storage. '

The DAMBRK model requires four basic pieces of information to define each
channel cross-section. The first is the downstream location of the cross-section. The
second, third and fourth are the elevation, the top width and the off-channel storage
top width which form a set of data that defines the cross-section. For each of N
elevations, above an arbitrary datum, a channel width for the active flow area must be
given. If applicable an off-channel storage width may also be given for each elevation.
These data describe the cross-section as a set of stacked quadrilaterals, with sloping
sides. Therefore as the water depth increases the top width of the filled portion of the
channel is also increased according to the cross-section definition. Channel cross-
section data are presented in Table 2.2 for the section locations shown in Figure 2.1.

The model was initialized with a discharge rate of 0.85 m3/s at the upstream
boundary located at Wood Street. This is the estimated mean annual flow of the
Acushnet River. The 50-year storm hydrograph (Figure 2.2) prepared by Baisam (1989)

was used to specify the upstream boundary condition. No tidal fluctuations were



Table 2.2 Cross-section data for the upper estuary used in the DAMBRK model
application. All dimensions are in feet, consistent with model input.
Cross-section locations are shown in Figure 2.1.

Channel width at each section Off-channel storage

Elevation* 1 2 3 4 5 6 7 3 5

12.25 0

13.25 125

15.25 362

16.25 0 450

16.75 0 50 150

17.25 0 0 50 250 400 538

17.5 0

17.75 30 220 470 0
18.0 30

18.25 65 170 420 680 525 60
18.5 55

18.75 740 150
19.25 130 420 720 775 330
19.5 102

19.75 425 400

20 612 700

20.25 185 210 425 450

21 780 650 335
22 190 255 430 725 675 788 455

23 200 265 435 730 460

*Elevation is measured from an arbitrary datum below the lowest point.
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included since the storm induced flows clearly dominate the current field in the
northern portion of the upper estuary.

The flow simulation used a Manning roughness coefficient (n) of 0.025 which is
typical for clean natural channels. A sensitivity study was done using values of n up
to 0.04, indicative of natural ~hanncls with weeds and stones; however, larger values of
n reduce the.predicted velocities. Therefore the value of 0.025 was used to achieve
maximum velocities in the estuary.

Two conditions were simulated. One assumes a fixed water mass below MSL (mean
sea level) and the other assumes a fixed water mass below MLW (mean low water).
These scenarios were selected to account for the estuarine nature of upper New
Bedford Harbor. The MSL case represents mean conditions in the estuary; the MLW
case represents worst-case conditions. Velocities will be greater under MLW conditions
because the channel width decreases with depth and thus the storm flow travels
through a smaller cross-sectional area. As the tidal elevation increases, more of the
narrow channel bottom is filled with water, and the storm flow effectively travels
through wider channel cross-sections, decreasing the velocity. Neither simulation
included tidal fluctuations.

Complete input data files for the DAMBRK simulations are given in Appendix A.

The peak velocities in the upper estuary calculated by the DAMBRK model are
summarized in Table 2.3 and shown graphically in Figures 2.3 and 2.4. Peak velocities
for both cases decrease rapidly over the upper 400 m of the estuary, and show very
little change in the rest of the model domain.

As expected, velocities for the MSL case are lower than for the MLW case,
particularly in the lower 1100 m of the model domain. MLW case velocities of
approximately 50 cm/sec are reduced to approximately 25 cm/sec in the MSL case.
Comparing Figures 2.3 and 2.4 also shows that velocities predicted by the MLW case are
more sensitive to channel geometry. This is evidenced by the variability in peak
velocities in the lower 1100 m of the model domain shown in Figure 2.4 (MLW case) as
compared with the almost constant peak velocities predicted by the MSL case (Figure

2.3) in this same region.
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150

function of distance downstream from Wood Street. Results are
for the MSL case with the 45 cm cap in place, after consolidation.
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function of distance downstream from Wood Street. Results are
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Table 2.3 Peak velocities in the upper estuary calculated by the DAMBRK model
under 50-year storm conditions with a 45 cm cap in place, after

consolidation.
Section Distance downstream MSL case MLW case
Numnber from Wood Street (m) (cm/sec) (ft/sec) (cm/sec) (ft/sec)
1 0 101.5 3.33 102.4 3.36
95 103.9 3.41 106.7 3.50
2 . 165 119.2 3.91 130.8 4.29
210 90.2 2.96 103.9 3.41
250 75.0 2.46 89.6 2.94
3 365 55.5 1.82 80.2 2.63
4 475 29.9 0.98 59.1 1.94
5 640 223 0.73 47.2 1.55
6 805 25.6 0.84 58.8 1.93
7 1510 13.4 0.44 22.6 0.74

In the upper 400 m of the estuary the predicted velocities are much closer. The
maximum vclocity'of 131 cm/sec predicted in the MLW case compares to 119 cm/sec in
the MSL case. The ma:;imum velocity occurs at section 2, 165 m downstream of Wood
Street, in both cases. This is primarily due to the specification of bottom slope between
sections 1, 2, and 3. The slope between sections 1 and 2 is steeper than that between
sections 2 and 3. Therefore water moves quickly from section 1 to 2 but then slows
down as the bottom slope flattens. This causes the peak in velocity observed at section
2. '

The time varying nature of the flood velocities at sections 2 and 6 is shown in
Figures 2.5 and 2.6, respectively, for the MSL case. Comparable plots for the MLW case
are given in Figures 2.7 and 2.8. The peak velocities noted in Table 2.3 are of short
duration, typically lasting for only a few hours. The velocities take approximately 25
hours to go from pre-storm conditions to peak values, in response to the storm
hydrograph used to specify the flood flows.

A complete listing of the model output for both simulations is given in Appendix

-13-
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2.3 Comparison with Inlet-Basin Model Results

A companion study (ASA, 1989) used an inlet-basin hydrodynamic model to
estimate peak velocities in the upper estuary in response to the same 50-year storm
hydrograph used above. The use of a separate model to estimate velocities was done to
provide an independent comparison with the DAMBRK model results. Complete details
of the inlet model’s assumptions and application are given in ASA (1989).

Pcak velocities calculated by each model are given in Table 2.4 as a function of
distance downstream from Wood Street. The inlet-basin model predicts velocities based
on MSL in the channel. The DAMBRK model was run under two scenarios, MSL and
MLW, as explained previously. These scenarios were run to simulate mean and worst-

case conditions. Tidal fluctuations were not included by either model.

Table 2.4 Maximum velocities in the upper Acushnet River estuary computed by the
inlet-basin model and the DAMBRK model, after cap placement and

consolidation.
Velocity (cm/sec)
Distance downstream Inlet model DAMBRK model
from Wood Street (m) MSL case MLW case
165 58.6 119.2 130.8
265 37.1 70.7 85.3
350 334 56.7 78.3
430 28.3 41.5 76.8
640 229 223 47.2
815 19.1 253 58.2
1000 13.1 20.7 43.6
1215 12.1 17.1 32.0

Both the inlet-basin and DAMBRK models predict maximum velocities near the
head of the estuary and velocities decreasing with increasing distance downstream.
Maximum velocities of 119 and 131 cm/sec calculated by the DAMBRK model compare
to a maximum of 59 cm/sec calculated by the inlet-basin model. The DAMBRK model

continues to predict higher velocities in the rest of the upper estuary, with velocities

~18-



approximately a factor of 2 higher than predicted by the inict-basin model. However,
the MSL case of the DAMBRK model is in reasonably good agreement with the results
of the inlet-basin model in the estuary reach greater than 640 m (700 yd) downstream

of Wood Street.

-19-



3. CONCLUSIONS

Applications of the DAMBRK model to the Acushnet River estuary under 50-year
storm conditions indicates the maximum velocities are to be expected nearest the head
of the estuary. For the 50-year storm hydrograph routed through the estuary, the
maximum predicted velocity occurs 165 m south of Wood Street. If a constant water
mass below MLW is included, the peak velocity is 130.8 cm/sec; if a constant water
mass below MSL is considered, the peak value is 119.2 cm/sec. Peak velocities decrease
with increasing distance downstream. Furthermore, peak velocities are of limited
duration in response to the shape of the storm hydrograph.

The parameters used for the model application were selected to maximize
calculated velocities. The simulations use a low Manning’s n. The assumption of
constant MLW in the estuary over the 3-day period of the storm flow also increases the
predicted velocities. Tidal fluctuations, which would increase the cross-sectional area
available for flood flow, were not included. The effect of ignoring the tide is
illustrated by comparing the MLW and MSL cases of the DAMBRK application.
Velocities in the estuary are lower under MSL conditions and would reduce even more
under MHW (mean high water) conditions. The velocities predicted by the DAMBRK
MLW case are therefore the maximum values to be expected in response to a 50 to
100-year storm.

Comparison of the model predictions with those of an inlet-basin model under the
same flow scenario shows the DAMBRK predictions of peak velocities are
approximately twice those of th;: inlet-basin model in the northernmost portion of the
estuary. However, both the inlet-basin model and the DAMBRK model (accounting for
water mass below MSL) predict reasonably similar velocities at distances greater than

640 m downstream of Wood Street.
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APPENDIX A

INPUT FILES USED FOR DAMBRK MODEL APPLICATIONS
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0. 2273
17. 23
0

0.

0. 2953
16.79
Q0

0.

Q. 3977
16.75
30.

Q

0. S000
16.25
Q

Q.

0. 5404
12.23
9.

0.

. 025

. 0293

. 02%

. 025
.09

. 0e3
.014
0.900

0

18.0
18.0
t3. 0
0.0
49. 0
30

q

8
80.
110.
410.

18.0

2

=

17.73
30.

18. 25
170.

17. 25
50.

17. 25
250.

16.73
130.

13. 295
1235.

. 023
. 0293
. 025
. 0238
. 023
. 023
. 003
0. 00

18. 0
18. 0

43.

0
39

N. B. UPPER W/BALSAM

320.

18. 2%
63.

19. 295
420.

17.73
220.

17.735
470Q.

17. 25
4C0.

15. 23
362.

. 023
. 0235
. 0239
. 023
. 023
. 029
. 003

18.0

18.0

10.0
50.

19. 3
102.

19. 29
130.

19. 73
425.
400.

18. 23
420.

18. 235
680.

18. 23
5235.

16. 23
430.

. 029
. 025
. 023
. 023
. 023
. 023
. Noe

0.735
18. 0
18.0

13.0
59.

3

APPLIED SCIENCE ASSOC
NARRAGANSETT, R. 1.

1150
209,

20. 23
185.

20. 2%
210.

20. 23
425.
450.

19. 29
720.

18. 79
740.
150.

20.
612.

17. 295
338.

. 025
. 0293
. 023
. 029
. 025
. 023
. 024

18.0
18.0

20.0
&0.

17

1397.
160.

22
199.

22,
233.

22.
430,
459.

22.
723,

19. 2%
773.
330.

21,
630.

20.
700.

. 029
L 02

. 0293
. 023
. 023
,N2Y
LT )

0
2

2882

1145. 805.
135. 100.

23.
200.

23.
2645.

23.
4383.
4560.

23.
730.

21,
780.
333.

22.
673.
22.
788.

. 023

MLW CASE




APPENDIX B

OUTPUT FILES FROM DAMBRK MODEL APPLICATIONS



MSL CASE

ANALYSIS OF THIL DOWNSTREAM FLOOD HYDROGRAFH

PRODUCEn BY THE DAM BREAK OF

19C¢ YR STORM

N. B. UPPER W/BALSAN

ANALYSIS BY

APPLIED SCIENCE ASSOC
70 DEAN KNALISE DR
NARRAGANSETT, R. 1. 02882

BASED ON PROCEDURE DEVELOPED BY
DANNY L. FREAD, PH.D., SR. RESEARCH HYDROLOGIST

GUALITY CONTROL TESTING AND OTHER SUPPORT DY
JANICE M. LEWIS, RESEARCH HYDROLOGIST

HYDROLOC!C RESEARCH LABORATORY
W23, OFFICE OF HYDROLOGY

NCAA, NATICNAL WEATHER SERVICE
SILLVER SIFRING, MARYLAND 20910




ERAIEEPRINTDAIAPPRABAELRALL ISR R
RPAFEBU I DREL RNV RSP RRE >

LT ann
wha  SUMMARY OF INPUT CATA  #ka
X4 *HU

HERRARR UL I PSR PBRRRZI BB AR D JPHAL
RN REXE IR RS LR RERRZ AR RE R

INPUT CONTROL PARAMETERS FOR 100 YR STORM

PARAMETER VAR1ABLE VA! UE
HAABB I RBGRERERERRERALEIRSEAR SRRV AEER A LR BRI N ER EE2. 2 522 HARTIEL
NUMBER OF DYNAMIC ROUTING REACHES KKN 9
TYPE OF RESERVOIR ROUTING KU1 0
MULTIPLE DAM INDICATOR MUILDAM 0
PRINTING INSTRUCTIONS FOR INNMUT SUMMARY KDMP, a
ND. OF RESERVOIR IMFLOW HYDROGRAPH POINTS ITEH 17
INTERVAL OF CROSS-SECTION INFO FRINTED DUT WHEN JUNK=9 NPRT 2
FLOOD-PLAIN MODEL PARAMETER ‘ KFLP o
METRIC INPUT/OUTPUT OPTION METRIC o
(NPT (K). K=1, NPRT) 8 59
CHF (INTERVAL BETWEEN INPUT HYCROGRAPH ORDINATES) = 5.00 HRS

fEH(TIHE AT WHICH COMPUTATIONE TERMINATE)= 80. 0000 HRS
BREX(BREACH EXPONENT) = 0. 000

MUD(MUD FLOW OPTION) = O

IWF(TYPE OF WAVE FRONT TRACKING) = (o]

KPRES(WETV1ED PERIMETER OPTIUN) = 0O

KSL (LANDSLIDE PARAMETER) = 0O




INTLOW HYDROGRAFH TO 10D YRR STORM

AARZ S EEEEZIE RIS S R RS SER R RTRIE IR RS R S

28. 0 110. 00 320. C9 570. 00
550. 00 410. 00 320. GO 255. 00
20. 00

TIME OF INFLOW HYDROGRAPH ORDINATES

0. 0009 5. 0000 10. 000D 13. 0000
40. 0000 45. 0000 50. 000D 55. 00090
80. 0000

1150. 00
205. 00

20. 0000
60. 0C00

1297 CO
160. GO

25.°0000
65. 0000

1115. GO
135. ¢0

30. 0C00
70. 0000

605, 00
100 00

35 0000
75. 0000




CROSS-SECTIUNAL P4RAMETERS FOR N. 5. UPFER
BEL O% 100 YR STGRM

PARAMETER
PAARAU S ARG RR AL SR ER TR IR AR AR o R RE IR A B EFEAN ALK E I AN

NUMBER OF CROSS-SECTIONS
MAXIPMUM NUMBER OF TOP WIDTHS .
NUMBER OF CROSS-SECTIONAL HYDRCGRAPHS TO PLOT
TYPE OF OUTPUT OTHER THAN HYDROGRAPH PLOTS
CROSS~-SECTIONAL SMOOTHING PARAMETER
DOWNSTREAM SUFERCRITICAL OR MNOT

NO. GF LATERAL INFLOW HYDROCRAPHS

MO. OF POINTS IN GATE CONTROL CURVE

NUMBER OF CROSS-SECTICN WHERE HYDROGRAPH DESIRED
(MAX NUMBER OF HYDROGRAPHS = 6)
KERRBHE R RSB REBRRERBREEATRRBI ISR R RRR R RPERR LSRR

1 2 3 / 5 6

W/BALLSAM

VARIARLE

LAALER

NS

NCG

NTT

JNY

KCG

CROSS-SECTIOMAL VARIABLES FOR N. B. UPPER W/BALSAM

BELOW 100 YR STORM

PARAMETER UNITS VARIABLE
CRABARBERARBEARERABERR AR A RRUECRRIRRCRAENR AAARIRE HIRBES
LOCATION OF CROSS-SECTION MILE XS(1)
ELEVATION(MSL) OF FLOODING AT CROSS-SECTION FEET FSTG(I)
ELEV CORRESPONDING TO EACH TOFP WIDTH FEET HS (K, 1)
TOP WIDTH CORREEPONDING TO EACH ELEV FEET BS(K, 1)
(ACTIVE FLOW PORTION)
TOP WIDTH CORRESPONDING TO EACH ELEV FEET BSS(K, I)

(OFF~CHANNEL PORTIOM)
NUMBER OF CROSS~-SECTION
NUMBER OF ELEVATION LEVEL

1
K

VA UL

L2 § 8 8 23

7

7



CROSS-SECTI1ON MUMPER 1
BRESARBA R AP AANCRE R C R BREACH

XS(I1) = 0. 0060 FS1G(I) - 0. 00

HS .. 17.5 18. 0 JE. 5 19. 5 20. 3
S 0.0 30.0 W 0 102.0 185. 0
BSS ... 0.0 0.0 (. 0 0.0 0.0
CROSS-SECTION WUMBER @
AP P RESFARRRRBRE PR RN RLXEE N

1S(I) = 0. 102 FSTG(I) = 0. 00

RS ... 17.3 17.8 1.3 19. 3 20. 3
BS ... 0.0 30. 0 62,0 130.0 210.0
BRSS ... 0.0 0.0 C.0 0.0 0.0
CROSS~SECTION NUMBER 3
FARBAABAEARARSERBRBAARRES

Xs(1) = 0. 227 FSTG(I) = 0.00

HS ... 17.3 18. 3 1.3 19. 8 20.3
BS ... 0.0 170.0 A70. 0 425.0 425. 0
BSS ... 0.0 0.0 0.0 400.0 450. 0

CROSS-SECTION WUMBER 4
AP RAERBRBABERRRPRRBRRRELR

XS(1) = 0. Q96 FSTG(I) = 0. 00

HS ... 16. 8 17. 3 17.8 18. 3 19.3
BS ... 0.0 50.0 220. 0 420.0 720. 0
BSS ... 0.0 0.0 c.0 0.0 0.0

22. 0
190. O
0.0

&l

camn
[>NeoNe]

22. 0
430. 0
455.0

22. 0
725.0
0.0

ry
nn

oW
coo

n

Sow
ooo

23.0
435.0
460. 0




CROSS~SECTION WUMBER 9
LR IR Y R Y L

X5(1) = 0.398 FSTG(I) - 0. 00
HS ... 16. 8 17. 3 17.8 18. 3 18.8 19.3 21.0
BS ... 50.0 250.0 470.0 480.0 V/40.0 775.0 780.0
BSS ... 0.0 0.0 0.0 60.0 150.0 330.0 335.0
CRDSS-SECTION NUMBER 6
IZXE 2L IZEIIIIIE TR YR Y X
XS(1) = 0.500 FSTG(I) = 0. 00
HS ... 16. 3 16. 8 17.3 18.3 20.0 21.0 22.0
BS ... 0.0 150.0 4000 5250 612.0 650.0 6750
BSS ... 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CROSS-SECTION NUMBER 7
[E 222 S XTI T LIL L S NS
XS(l) = 0.940 FSTG(I) 0. 00
HS ... 12.3 13.3 19.3 16.3 17.3 20.0 22.0
BS ... 0.0 125.0 342.0 4%0.0 538.0 700.0 788.0
BSS ... 0.0 0.0 v. 0 0.0 0.0 0.0 0.0

HS(1, 3) IS GREATER THAN HS(1, 2).
TH1S ADVERSE SLOPE MAY CAUSE PROBLEM3 LATER IN THE ROUTING COMPUTATIONS

HS(1, 5) 18 GREATER THAN HS(1, 4).
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIONS

IF THE BASE FLOW 1S QUITE SmMaLL. /

IF THE BASE FLOW 1S QUITE sMALL. /




HANNING N ROUGHNESS CCEFFICIENTS FCR THE GIVEN REACHES
(CM(K, 1), K=1,NCE) WH:zRE I = REACH NUMBER
R R Yy e R P R F Y S TR RS Y

REACH 1 ... 0.025 0.025% 0.025 0.025 0.025 0 025 O
REACH 2 ... 0.025 0.025% 0.025 0.025 ©0.02% 0.025 O
REACH 3 ... 0.025 0.025 0.023 0. 02% 0.025 0.025 O.
REACH 4 ... 0.025 0.025 0.0205 0.025 0.925 0.025 O
REACH 5 ... 0.02% 0.025 0.C25 0.025 0.025 0.025 O
REACH 6 ... 0.025 0.02% 0.023 0.025 0.025 0.025 O.




CROSS-SECTIONAL VARIABLCS FOR N.B. UPPEN W/BALSAM
BELOW 100 YR STORM

PARAMETER UNITS VARIABLE
LELER BB LRI RERERBEFRE R NPT RRE LIS RS RERRBRER X HARBER  HERNESL

MINIMUM COMPUTATIONAL DISTANCE USED MILE DXM(I)
BETWEEN CROSS-SECTIONS

CONTRACTION - EXPANSION CCEFTICIENTS FRC(I)
BETWEEN CROSS-SECTIGNS

REACH NUMBER D¥m(1) FAC(I)

REFARRRBALP AR FHETRERER  RERRRENK
1 0.014 0. 000
2 0. 603 G. 000
3 0. 005 0. 000
4 0. ¢08 0. 600
S 0. 034 0. 000

6 0. 044 0. 000




1=

=
I=
i=

CREBBABAUERBDBCI RS ARXRLRNAB N HL RS2 G20

NS WA -

20.
20.
20.

0

40.
oo,

. 014

DOWHSTREAM FLOW PARANETERS FOR N. )3

BELOW

PARAMSTER

“AX DISCHARGE AT DOWNSTREAM EXT1REMITY

MAX LATERAL OUTFLOW PRODUCIHZ LOSSES

INITIAL SIZE OF TIME S1EP

INITIAL WATER SURFACE ELEVAT)ION DOWNSTREAM

SLOPE OF CHANNEL DOWNSIREAM OF DAM

THETA WEIGHTING FACTOR

CCNVERGENCE CRITERIGN FOR STAGE

TIME AT WHICH DaM STARTS TO FAIL

XS= 0. 00 QS= 2191,
XS= 0.10 GS= 1678
XS= 0.23 @S5= 1539.
Xs= 0. 20 GS= 1492,
XS= 0. 40 GE= 1439.
XG= 0. 50 GS= 14441,
XG= 0. 94 GS= 1430.

100 YR STURM

UNITS

CFS

R B2 D

HCUR
FEET
FPK
FEET
HOUR
YE= 22. 93
YE= 21. 91
YE= €0.73
YE= 19. 04
YE= 18. 76
YE= 18. 32-
YE= 15. 00

COMPUTATIONS WILL USE THE FOLLCOWINSG DxM VALUES

0. 003 0. 005 0. 008

DOWNSTREAM STAGE HYDRGCRAPH

0.

20. 20.

TIME ORDINATES FOR DOWNSTREAM

5. 10. 15,
50. 59,

43,

0. 034

20. 20.

20,

0. 044

20

20.
STAGE HYDROGRAPH

20.
&0

20.
20.

65.

UPPER W/BALSAN

CFS /FEET GLL

VARIADLE VA UE
FEE X 8.2 XX B R B F RER Y TN 23

QMAXD 0.0

0. 000

D1HM 0. 0G00

YDN' 0 75

sNM 0. 00

THETA 0. 00

EPSY 0. 000

TF1 0. 00
DCP= 5. 43 Tr= 25
DEP= 4. 66 Tr= 25.
DEP= 3. 48 TP= 25,
DEP= 2. 29 TP= 25
pEP= 2. 01 TP= 25.
pEP= 2. 07 1= 2%
DEP= 2.7% TP= 25

20. 20.

20. 20.

30. dh.

70. 70,

DxM=
DXM=
DXM=
DXM=
DixmM=
DXM=
DXH=

00cococoo0on




TOTAL NUMBER OF CRDSS CSECTIGNS (ORIGINAL+INTERPOLATED) (N) = 87 (MAXIMNJM ALLOWABLE




ER AL AL LB ST DESEEE LR FRIUR TS I ¥
IS RIS PR ARELELEEARERDE R R ]

e raty
#ae  SUNMARY CF QUTPUY DATA  sas
L33 foay

L2 2SRRI ESNIETEL YIRS REL S ERE R R
BRALEAIRABDEL! ANTA B AR IRAR IR NHNN




CROSS-SECTION

REACH NO.

NUNNNRNURN b h bt s e s b

[NEANARARANANA]

N

Noasumn-O

MILE
.00
10
23
30
40
50

coooco00o0

BOTTi
ELEVATIUN

REACH NO.

O D YP) -

SLOPE INFORHMATION FCR INPUT REACHES

WAT
ELEVA
FFE

16.

ER
TION
T

75

HYDRAULIC
DEPTH
FEET

PUmmOO00O m=r~oo0o0

PW-0000

16

BOTTOM
SLOPE
FPM

©ooo00000 NEBNNRN

NMNNNNNN

.10

DYNAMIC
SLOPE
FPM

o0ogLoo00 coocoooo

opeo000

.11

RE-ACH
LENGTH

MIL

[¢3
0.
(¢]
(¢]
Q.
o]

TOTAL
SLOPE
Frm

0000000 SRS TEIEY

£
NNNNNNN

LY.}
47
47
18

49
50

.21

[

S
Fe
Q.
7.
45
n,
9.

CRITICAL
SLOPE
FPM

78.
62.
S0.
44,
40.

29.

8a.

—r
D

.37

. B85
. 09

.22

10
23
89
13
04

2
P

79

=

A1
00
aa
(€9]
r?
(W3]

MANNING S N

coooooo0 Po0000D

eroo000

025
cas
025
0&5
025
025
05

025
025

25
025
025
025
025

025
025
02

025
025
025

. 025

PUZGACL




p)
A
A
1
P
n
O
19}
o
1)
N
i)
o
&
&
=}
)
)
[3)
[)

SNC(K, 1)=
NUMBER OF
NUMBER OF
1 X= 0.

2 = 0.
3 = 0.
4 Y= 0.
S Y= 0.
-3 = 0.
7 = 0.
3} X= 0.
S X= 0.
10 y= 0.
11 Xe= 0.

17. 25 0. 27 0.10
17.75 0. 47 0.10
18. 2 0.7 0.10
19. 00 1.17 0.10
0. 63 2.70 0. 10
22. 00 4. 08 0.10
16. 50 0.15 4. 89
17. 00 0.23 4.89
17. 50 0. 47 4.89
18. 2 0. 90 4. 89
1938 1.87 4. 89
20. 13 2. 44 4. 89
21. 50 3.82 4.89
14. 25 0.18 9. 08
15. 00 0. 35 9. 08
16. 2% 0. 95 9. 08
17. 29 1. 63 2. 08
18. &3 2. 68 5. 08
20. 50 4. 01 5. 08
22. 00 5. 17 9.08
1. 60 . 00
INTERMEDIATE STATIONS
TIME STEPS
INITIAL CONDITIONS
00 Y= 18. 56 DEPN=
015 YN= 1B8. 53 DEPN=
029 YN= 18. 4% DEPN=
Qa4 YN= 18. 43 DEPN=
058 YM= 18. 41 DEPN=
073 YM= 18. 37 DEPN=
oes Y= 18. 34 DEPN=
102 YN= 18. 37 DEPN=
103 YN= 18. 38 DEPN=
108 YM= 18. 39 DEPN=
111 YM= 18. 40 DEPN=

. 00

P R S e e ]

0.

cocoon

©cono0

cooo0000

-

14
17
20
24
34
. A1

0.24
0.2
0. 30
0. 34
0. 44
0. 51
4. 90
4. 90
4. 91
4. 91
4. 92
4.92
4,93
9. 09
?.10
9.10
9.11
g. 11
9. 11
9.12
1. 00
NN{NS)
HNY
YC=
YC=
YC=
YC=
YC=
YCr
YC=
YC=
YC=
YC=:
YC=

18.
18.
17.
17.
17.
17.
17.
17.
17,
17.
17.

72
61

45
34.
30.

20
73

30

84.
&7.
.94
40

33
39.
27.

. 00

]
-

a5

.87
48.
39.
35.

on
oA

78

90

ap

86
b5
29

87

17

DFPC=
DFPC=
DEPC=
DEPC=
NFPC=
DCPC
DEPC=
DEPC=
LePCs
DrPC=
CLPC=

cooow0o0

©o00000
COO0OCOCO

P3P PY TR
VAL aA GG U

©000000
SO QOOQD
NN R
R R € BN LR & )

(€ai8)
(¢Ja]
0zh
[Eleat)
ooh
(02500)

00000000000

55
S5¢

55
Sé
o6
56
b6
&4
o2
51

1FR=
1FR=
JFR=
1FR=
IFR=
JIFR=
IFR=
I+R=
IFR=
IFR=
1FR=

CO0QO0OO0OQO0OO0

1TN=
17N=
1 TN=
1TN=
1TH=
1TN=
1TN=
1TH=
1TN=
1TH=
1TH=

13090030909

5

3 -

17C=
17C=
17C=

17C=
17C=
17C=
17C=
17C=
11¢=
11C=

9909 00VO0ONVOVO0C




LI O L I SO N1 I LI

et 0 s e St bt At Bt bl et bt ey et s b=

= g e e Pt et b
LI I R I I 1}

- s
nn

—y —
40

—
]

— s e e et e e
BwHBNNR

-
]

—
| I )
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90

—
[ |

[
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Xr=

X=

X=

X=
X =
X=
X=
X=
X=

X=
X=
X=
X=
X=
X=
X=
X=
X=
X=
X=
X=

X=

X=
X=
X=
X=
X=

X=
X=
X=
X=
X=

0000000000000 00000000000000000000000000000000000000000000000

114

. 372

YN=
Yii=
Y=
Y=
YN=
YN=
YN=
YN=
YN=
YN=
YN=
YN=
YiN=
Yh=
YN=
YN=
YN=
Yi=
YN=
YN=
YN=
Y=
YN=
YN=
YN=
Y=
YN=
YN=
YN=
YiN=
Y=
Yii=
Y=
Yiim
YN=
YN=
YN=
YN=
YN=
YN=
YN=
Y=
YN=
Y=
YN=
YN=
YN=
Y=
YN=
YN=
YN=
YN=
YN=
YN=
YN=
YN=
YN=
Y=
YN=
YN=

DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPH=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEFN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEFN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=
DEPN=

2000C000009000000000000000000000 300 m - e e e e S s e

YC=
YC=
YC
YCe=
YC=
YCa=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YCe=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=
YC=

Dec=
DEPCe
DEPC=
DHPCe-
prpcC=
DEFC=
DiPCe
LEPCH
DhpCs=
HFC=
pePC=
pEPCs=
DEPCe
DEPC==
LEPCe
MPC=
[.PCe=
LEPCe:
DEPC=
DHPC=
DEPC=
DEPCe
DEPC=
reEpPC=
pDEPC=
pEPC=
LDEPC=
PEPC=
DEPC=
DEPC=
DEPC=
DEPC=
DEFC=
CEPC=
DEPC=
DEPC=
DEPC=
DEPC=
DEPC=
DEPC=
DEPC=
DEPC=
DPEPC=
DEPC=
DEPC=
DEPC=
DEPC=
DEPC=
LEPC=
DEPC=
DEPC=
LEPCeE
DFEPC=
DEPC=
LEPC=
crPC=
DEPC=
DFEPC=
ppPC=
DEPC=

0000000000000 000000000000000000000000000000D0D00DD00TCDOODOC

IFR=
IFR=
I1VR=
1'.P=
IFR=
IFR=
IFR=
1FR=
IFR=
IFR=

IFR=
IFR=
IFR=
IFR=
IFR=
1IFR=
IFR=
IFR=
1IFR=
IFR=
IFR=
IFR=
IFR=
IFR=
IFR=
1IFR=
1FR=
IFR=
IFR=
IFR=
IFR=
1FR=
1IFR=
IFR=
IFR=
IFR=
IFR=
IFR=
1FR=
1FR=
IFR=
IFR=
IFR=
IFR=
IFR=
1FR=
IFR=
IFR=
IFR=
IFR=
1IFR=
IFR=
1IFR=
1IFR=
1FR=
IFR=
IFR=
IFR=
IFR=

[sNoReNcRoRoNoReNoNoNosRolle JojloRoNoRoNeloloNoNaloloNoNoNooNeNoNoNaNeRolloBoNoRoNoRoNsNoNoRoNosRoNeNoRoNeNoNoNeRoNoRaleNoNeo

1T
1TN=
1TH=

1TN=
1TN=
1TH=
1TN=
1TN=
1TH=

ITN=
1TN=
I TN=
JTN=
ITH=
1TN=
1TN=
1TN=
1TN=
17TN=
1TN=
1TN=

ITN=
1TN=
I1TN=
ITN=
ITN=
ITN=

I1TN=
ITN=

ITN=
ITN=
ITN=
ITN=
ITN=
ITN=
ITN=
ITN=
ITN=
1TN=
ITN=
1TN=
ITN=
1TN=
ITN=
ITN=
ITN=
I1TN=
ITN=
I1TN=
ITN=
ITN=
ITN=
ITN=
1 TN=
ITH=

-3 -3

RV

LI IJIVNIS

RIS

o0V INVNIIIIVIIVIIY VYOIV I VI VIV OO0V VTN 0OV IIVIIIIICC
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(apI Iy, I=1, )

28, 28. 8. an. 28. 28. 28. 28.
24, <8. 8. 0, 28, 8. 8. 0.
20, <8. £8. a8, 28. 28. 8. 0.
28, 28. 28. 24, 28. a28. 28. 20.
o8, <8. 28. RIE 28. 8. a8, 0.
28. 8. 28. 20, 28. 28. 28. 28,
a8, 28. 28. a0, 28. 28. 28, 28,
20, a8. 28. 2. 8. 28. 8. 20.
a8, 28. <8. 2u. <28. 28. 8. 28.
2. 28. 28. a1, 28. 28. 28. 28,
28. 28. 28. 28, 28. 2B. 28.

(YICI), I=1,N)
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20.
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TIME PARAMETERS OF OUTFLOW HYDROGRAPH IMMEDIATELY DOWNSTREAM OF DAM

PARAMETER . UNITS VARIABLE VAL UE
CRARENSADAREINABERPAABATIRARIAL IS AT CRBARAY FHEFBRS HIALIR whepsrptiny
TIME TO FAILURE HR TFH 25. 600
TIME TO START OF RISINC LIMB OF HYDROGRAPH HR TFQ 0. 009
TINE TO PEAX HR TP 25. 0GH
TIME STEP EIZE MR DIHI 1. 250
TT = 0. C000 DTH = 1.2500 ITERR = 0
GU(1) = 28. 00 YU(L) = 20. 07 QUN) = 28. 00 YU(N) = 20. GO
I X Y Vv A B BT Q CMM FKC WaVHT Di1svV FRD DEPTH
LR 22 HRARELR AERRNBANREN BAAH RN AL RNRS #RAEREAR EEZ 2 222 LEZ T 22 5 R LEE B E LN EER R L L8 4 LR RBRER ARLBAD A232c 2 4Enpran
e 0. 102 20. 07 0. 11 262, 193, 195. 0. 028 0. 02590 0. 00 0. 00 0.0 00 2 B2
59 0. 280 20. 01 0. 02 1122 653, 737. 0. 028 0. 02290 0. 00 0. 60 0.0 0.0 318
FRDM= 0.03 1IFR= 1 Firi=0.00 I1FM= 87
TT = 0. 0000 DTH « 1.2%500 1TERR = 1
GU(1) = 2B. 00 YUu(1) = 20.07 QU(N) = 47.71 YU(N) = «0. 00
1 X1 Y v ) B BT (¢} CHM Fic WAVHT Disy FRD DEPTH
TERR FLEREDE HPERERRRS HAERPER  HFEREFRRE RYEPEREL BREERZD  HPRBBERXRE EEREHETE ®rERERX ERLEERE KEDEPE XPELENR  SRHESEHEX
8 0.102 20. 07 0.12 262. 195. 195. 0. 032 0. 0250 0. 00 0. 00 0.0 0.0 2 g2
59 0. 280 20. 01 0. 04 1122, 633. 757. 0. 044 0. 0250 0. 00 0. 00 0.0 0.0 315
FRDM= 0.03 11FR= 1 FRM=0.00 IlIFM= a7
TT = 0. 0000 DTH = 1.2500 ITERR = 1
GU(1) = 8. 00 Yutl) = 20. 07 QUIN) = 35.03 YUIN) = €0. GO
I X1 Y v A B BT [e] MM FRC WAVHT DISV FRD DEFTH
LK AADARLE REREERRR N HEREERY REAXLRUE AABBAXAN £ERB IR BERERAREY Artpaa RS R XN Radeasd IACEPEE MAXRNrY dnerorca
= 0. 102 20. 07 0. 11 262, 193. 1995. 0. 029 0. 0250 0 00 0. 00 00 0.0 2 E2
59 0. 280 20.01 0.03 1122, 653, 757. 0.034 0. 0250 0 00 ¢ 00 0.0 00 3 185
FRDI4= 0.03 11FR= 1 FRM=D.00 1IFM= 87 ‘
TT = 1. 2500 DTH 1. 2500 ITERR = 1

Qu(1) = 48. 50 Yull) = 20. 07 GQUN) = 63.17 YU(N) = 20. 00
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59

L X 2

59

LR LR J

59

X(1)
RS X E X X3
0. 102
0. 280
FRDM=

TT =
GU(1) =

X1
tRLNNEY
0.102
0. 280
FROM=

1T =
GU(1) =

X¢I)
rEBRRBE
0.102
0. 280
FRDM=

T =
GU(1) =

X(1)
tRERRAS
0. 102
0. 280
FRDM=

TT =
au(1) =

X(1)

CrEEREEN

0.102
0. 280
FRDM=

T =
GU(1) =

X1
HaBIREN
0.102
0. 2890

¥ v f B BT @
LI X2 T NE X3 HEXLREY AP EHXT YD REBHPE IR 2 HrEEREM DEESFENE R
20. 07 0. 20 2¢2. 195. 195, 0. 051
20. 01 0. 0% 1122, 653, 757. 0. 061
0.04 I1FR= 1 ©RN=0.00 IIFM= 87
2. 5000 DTH : 1.2500 ITERR = 1
69. 00 YU(1) = 20.07 QU(N) = 78.39  YU(H)
% v A B BT a
LTI ERTER XY IEXESEE ] LT E B RT3 X ET RS ST ) I XX E-3 XK HARRRNY IR
20. 07 0.27 262, 195. 195, 0. 071
20. 01 0. 07 1122, 653 757. 0.077
0.06 11FR= 1 Fkri=D. 00 1IFM=  B7
3. 7500 DTH r 1.2500 ITERR = 1
89. 50 YU(1) = 20.07 GUIN) = 101. 76 YU(N)
Y v A B BT a
RPBEERRNRN HRE>IEN LGREREEERP FAREEESEE XS B2 X 8 3 HBEPERHRE
20. 07 0. 35 262, 198, 155. 0. 092
20. 01 0. 07 1122, 653. 757. 0. 100
0.08 IIFR= 1 FRM=0.00 IIFM= 87
5. 0000 DTH = 1.2500 ITERR = 1
110. 00 YUl = 20.07 GU(N) = 115. 77 YU(N)
Y v A B BT a
BERRRRERR HPRBRRN EdArpae X EXE SR 3 XX S X2 23 LT X2 TR R X
20. 07 0. 43 262. 195, 195. 0.112
20. 01 0. 11 1122, 653. 757. 0.118
0.10 11FR= 1 FKM=D.00 1IFM=  B7
6. 2500 DTH = 1.2500 ITERR = 1
162. 50 YU(1) = 20.07 GU(N) = 171. 66 YU(N)
v v A B BT a
HEPEARENEN #40prEN EREHNREER RERPREEX SRERNEY HPERPEY NR
20. 07 0. 62 262 195, 195. 0. 164
20. 01 0.15 1122. 653. 757. 0.170
0.15 IIFR= 1 FRM=0.00 1IFM= 87
7. 8000 DTH = 1.2500 ITERR = 1
215. 00 YU(1) = 20.13 QUIN) = 221.75 YU(N)
Y v A B BT Q
BERREIBELEN HXRBARD [XITE BX Y X3 RARAN AN BERESRM HARLHGH 4R
20. 07 0. 82 262, 195, 195. 0.215
20. 01 0. 20 1122, 653. 757. 0. 221

Cihm FIC
eEEE BES IS EIXEY:
0. 0250 0 00
0. 02L0 0. 00
= 0. 00

MM FRC
AL FHE AL FHTEAE S
0. 0250 0. 00
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= 20. 00

ChHM FWC
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= c0. €O

CHMM FKC
ARHAL R PETESEY
0. 0259 0. 00
0. 0250 0. 00
= 20. 00

cHM FKC
EARELRE Y srEREER
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0. 0250 0. 00
= 0. CO

CHM FKC
EYanB AL FrEENCY
0. 0250 0. 00
0. 0250 0. 00
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WAVHT nigy FRD
arenyd HEXARFLE BRI Y
0. 00 0.0 0.0
0 o .0 0.0
WAVHT )8y FRD
4RV P AR HRUXYN Ag ¥ RN
0. 00 0.0 0.0
0. 00 0.0 C.0
WAVHT DIrsy FRD
PRITPEE PRHREN T RERDE
0. 00 0.0 0.1
o Q0 0.0 0.0

WAVHT pIsv FRD

BEABIER FETHIE BN EKHY

0. 00 0.0 0.1
0. 00 0.0 0.0
WAVHT D1SyY FRD
TESEEEY BENKER ORI K
0. 00 0.0 0.1
0 GO 0.0 0.0
WAVHT DISV FRD
NI rEEAR BAY VAL BeNgE
0. 00 00 0.1
0 00 0.0 0.0
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GU(1) = 670. 00 Tueg)y = 20. 67  QUIN) = G655 19 YUN) = 0. GO

1 X1 Y v A B BT ¢] CMH FiC WaVHT Dray FRD DEPTH
R NPBIAUT HEABERDE R HAARIRE RCRUASEE BAKENEAR BAABAAL  pemEBARIN DALV i yaTrA Y SEABLEd BALICL SLIZEI  eweat T
1] 0.102 20. 17 2. 37 202, 203. 202, 0. 648 0. 02% 0. 00 0. 10 0.0 0.4 < c2
bk 0. 280 20. 03 0. 59 1132 653. 757. 0. 666 0. 0250 0. 00 0. o2 0.0 0.1 214

FRDM = 0.36 11FR= 8 Firi=0.02 1IFM= a7
TT = 16. 2500 DTH : 1. 2500 1TERR = 1
QuU(l) = 790. 00 Yu(l) = 20.79 GU(N) = 781.72 YU(N) = »C. 00
1 X¢1) Y v A B BT Q CHM FHKC WaVvHT plsv FRD DEFTH
FRRE REPREER RENPIEOEY REXRALLE  LPEEEERF  REEPEDIE BEEBEEE  EFEBRENEX X IRENEEX EERSLPK FEEERPE PEUREY TRERAE S EESTEER
& 0.102 20. 22 2. 69 293. 208. 208. 0.787 0. 025 0. 00 0. 15 0.0 0.4 297
g 0. 280 20. 04 0. &9 1139. 653. 757. 0.7€e4 0 ozt 0. 00 0. 03 0.0 0.1 317
FRDM= 0.40 11IFR= 8 FrM=0.02 IlFM= 87
TT = 17.5000 DTH = 1.2500 ITERR = 1
GU(1) = 910. 00 Yuil) = 20.92° QU(N) = 702. 88 YU(N) = 0. 00
I X1 Y v A B BT aQ CMM FnC WAVHT DiIsv FRD DEPTH
rane AAEHHET RERURNBNN AAAFRRN RUREERA4E HERSAL SN AAREBHN HAREEAAAN AEIRL S PEEEE LY ABARERN FRADEE REAKNI  4RNREENN
8 0.102 20. 28 2.97 303. 211, 211, 0. 908 0. 025C 0. 00 0. 21 0.0 0. 4 2 03
59 0. 280 20. 03 0.79 1146. 653, 737. 0. 905 0. 0250 0. 00 0. 04 0.0 0.1 2 iE
FRDM= 0. 44 11FR= 8 FRMN=D.02 1IFM= 87
TT = 18.7500 . DTH = 1.2500 ITERR = 1
QuU(l) = 1030. 00 YU(1) = 21. 03 QU(N) = 1021. 42 YU(N) = 20. C0
1 X(1) Y v A B BT (<] cMM FIC WAVHT DISY FRD DEPTH
T T RENTEER HPXEPRRNR RRLEBES  HPRBRERE RERPLERE HEXREXIN  BEEBEPBEE  XEREEFED crnrEen TEEERRE ERNREE RERENN P RENEEER
8 0. 102 20. 24 3.23 318. 212. 212, 1. 0e8 0. 02¢ 0. 00 0.27 0.0 0.8 3. 0%
59 0. 280 20. 06 0. 89 1154, 653. 757. 1. 024 0. 0250 0. 00 0. 05 0.0 0.1 3 19

FRDM= 0.47 [IIFR= 8 FRM=0.03 IIFM= 87

I7¥ = 20.0000 DTH = 1.2500 ITERR = 1
GU(1) = 1150. 00 Yu(1) = 21.14 QU(N) = 1141. 51 YUN) = 20. 00
I X(1) Y v A B BT Q CHM FKC | WAVHT DISV FRD DEPTH
rann ARETRRE REARTRERS HFRUFRR HAAFRRRE  RAACARRS HEREFRE RARERERAR  FEBIRAXAD AR FEA>Y FRERBER FRRARE ANTANE  ARERVERN
8 0.102 20. 40 3.47 331. 214, 214, 1.148 0. 0250 0. 00 0.33 0.0 0.5 313
oSS 0. 280 20. 07 0. 98 1163. 653, 757. 1. 144 0. 0259 0. 00 0. 05 0.0 0.1 321
FRDM= 0.49 11FR= 8 FNRM=0.03 11FM= 87
TT = 21.2500 DTH = 1.2500 1TERR = 0
GU(1) = 1211.75 YUt1) = 21.19 GU(N) = 1209.93 YU(N) = 20. 00
1 (1) Y v A B BT Q CtiM FKC WAVHT DI8Y FRD DEPTH
rEEn PEREEER HPRRRRBXE BREREER  RALREEWR  EEEFEANY FNEBREE  BENREESEE EXNENRKEE rEERE SN FEREESE BEURAL HEXERY  Fusrvrer

8 0.102 20. 43 3. 99 337. 215, 215. 1. 211 0. 02%0 0. 00 Q.36 0.0 0.5 318
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59
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59

1
XEPH
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%9

0. 280 '20. 03 1. 04 1168, 653. 757. 1.211
FRDM= 0. 50 1IFR= 8 Fip=0.03 1IFM= 87

T = 22 5000 DTH : 1.2500 1TERR = 1

QU(L1) = 1273 50 YU(L) = 21.25 QUIN) = 172A7.08  YUCHN)
Y1) Y V. A B Dy Q
REDREEN BPEBPEBKE HEXENAN FPAR RN XX ST N T3 $FEXHERR HrEPPERPE
0. 102 20. 46 3.70 344, 215, 219, 1 272
0. 280 20. 0% 1.08 1173, 653. 757. 1. 269
FRDM= 0. 52 1IFR= 8 FRM=0.03 IIFM= 87

TT = 23.7500 DTH = 1.2500 1TERR = 1

GU(1) = 1335, 25 Yu(1) = 21.30 QU(N) = 1231. 52  YU(N)
X(1) Y v A B BT c]
BALARNS RAABRPEER LE TR S LK 3 EHAX A RN LT RE XS T LR X 5 2 F-3 PEI XX 22X L X 3
0.102 20. 49 3. 81 350. 216. 216. 1.334
0. 280 20. 10 1. 13 1179. 653. 757. 1. 2333
FRDM= 0.%3 1IFR= 8 FilM=D.04 1IFM= 87

TT = 29%.0000 DTH = 1.2500 ITERR = 1

QU(1) = 1397. 00 YU(1) = 21.3% QU(N) = 13%91. 54 YU(N)
X¢1) Y Y A B BT [¢]
PRERRRS BRVBPERNS HRRFKEN RRERRERS RELEERRE #rEBEEN E XX XX X 2 X33
0.102 20. 32 3.9 357. 217. 217. 1. 396
0. 280 20. 11 1.18 1184, 653. 757. 1. 393
FRDM= 0.54 11FR= 8 FRM=0.04 l1FM= B7

1T = 26. 2500 DTH = 1, 2500 ITERR = 1

QU(1) = 1334. 00 YU(L) = 21.30 GU(N) = 124%. 67 YU
X(1) Y v A B BT [}
SUARBAAE RERRBBARR EEZEL R LI 2E 2] HARLRLAR (XX RYE ] L2 X222 ER ]
0. 102 20. 49 3.81 351, 216. 216. 1. 337
0. 2890 20.10 1.14 1178. 653. 757. 1. 341
FRDM= 0.53 1IFR= 8 FKM=0,04 IIFM= 87

TT = 27.3000 DTH = 1.2500 ITERR = 1

QU(1) = 1271. 00 YUt1) = 21.25 QU(N) = 1271.70 YU(N)
X(1) Y v A B BT Q
PEPRBER HBARTXRRS HERRAS ERERNLR) AEBPRET Y HEXDBREE T I TR X R LY
0. 102 20. 46 3.70 344, 215, 215. 1.271
0. 280 20. 09 1.08 1173, 653, 757. 1.272
FRDM= 0.%2 I1IFR= 8 FAM=0. 03 IIFM= 87

0 0250 0. 09
= 29 o¢

cHN F¥C
rrrEnLE 223228
0. 0250 0 00
0. 0250 0. 00

= 0. 00

CHM FKrC
AU A PITYERE
0. 0250 0. 00
0. 0250 0. 00
= 20. 00

CHM FWC
EREEBEEN IZE XS 2R
0. 020 0. 00
0. 02590 0. 00

e £0. 00

CHit FKC
AERRE ARG AEANEA AW
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PROFILE COF CRESTS AND TIMES FOR N R.UPPER W/BALSAM
BELOW 100 YR STORM

DS TARCE

FROUM DAM MaX ELEV MAX FLOW TIME MAX HAX  VEL FLOOD ELEW TiHE FLOJID
MILE FELT CF8 ELEV-HRS Frs FEET LEV-HRS

sakerper THREENY L EEAREPEY PRERLEES FALRXREY #EAREPTOHS LT XS TRy BN

0. 000 21,35 1397 25. 000 3. .33 0. 00 0. 00
0.015 21.27 1394 23. 000 3. .32 Q.00 0. 00
0. 029 21.18 1398 25. 000 3.33 0. 00 0. 00
0. 044 21. 08 15394 25. 000 3. 36 0. 00 0.CO
0. 038 20. 97 1396 23. 000 3. 41 0. 00 0. 00
0. 073 20. 85 1395 25. 000 3. 50 0. 00 C. 00
0. 088 20. 71 1395 25. 000 3. 65 0. 00 G. O
0.102 20. 52 1375 25. 000 3.9 0. 00 0. o
0.105 20. 51 1395 2%5. 000 3.77 0. 00 0. (0
0.108 20. 49 1395 25. 000 3. 64 0. 00 0. CO
0. 111 20. 47 1399 25. 000 3.53 0. 00 0. ¢O
0.114 20. 46 1375 ‘23. 000 3. 41 0. 00 0. 00
0.118 20. 45 1395 25. 000 3. 31 0. 00 0. ¢o
0. 121 20. 43 1323 25. 000 3 22 0. 00 0. 00
0. 124 20. 42 1395 25. 000 313 0.00 0. 00
0. 127 20. 41 1393 25. 000 3.04 0. 00 G. 00
0.130 20. 40 1375 25. 000 2. 96 0. 00 0. 00
0. 133 20. 39 1395 25, 000 2. 89 0. 00 0.Co
0.136 20. 38 1395 25. 000 2. .82 0. 00 0. 00
0.13%9 20. 37 13935 25. 000 2.7% 0. 00 0. 00
0. 142 20. 346 1399 23. 000 2. 69 0.00 0.CO
0. 145 20. 33 1395 25. 000 2. 63 0. 00 0. 00
0. 148 20. 34 1395 23. 000 2. 58 0. 00 0. ¢O
0. 151 20. 33 13%5 25. 000 2. 53 0. 00 0. 00
0.1354 20. 33 1399 23. 000 2.48 0.00 0. 00
0.157 20. 32 1399 25. 000 2. 43 0.00 0. 00
0. 160 20. 31 1395 25. 000 2. .39 0. 00 0. 00
0. 143 «0. 30 1375 25. 000 2. 3% 0. 00 0. 00
0. 1&6 20. 29 1393 25. 000 2. 31 0. 00 0. 00
0. 169 20. 29 1374 23. 000 2. 27 0. 00 0. 00
0.172 20. 28 1374 2%. 000 2 23 0. 00 0.00
0.175 20. 27 1394 25. 000 2. 20 0. 00 0. 00
0.179 20. 27 1391 2%, 000 2.17 0.00 0. 00
0.182 20. 26 1394 25. 000 2. 14 0. 00 0. 00
0. 185 20. 2% 1394 23. 000 2. 11 0. 00 0.¢0
0. 1€e8 20. 25 1374 25. 000 2.08 0. 00 0. 00
0.191 20. 24 1394 25. 000 2.05 0. 00 0. 00
0. 174 20. 23 1374 23. 000 2.03 0. 00 0. 00
0. 197 20. 23 1374 25. 000 2. 00 0. 00 0. 00
0. 200 =20, 22 1374 23. 000 1.98 0. 00 0.COo
0. 203 20. 21 1394 25. 000 1. 96 0. 00 0. 00
0. 206 20. 21 1374 23%. 000 1. 94 0. 00 0.Co
0. 209 20. 20 1394 25. 000 1. 92 0. 00 0. 00
0. 212 20. 19 1394 29. 000 1. 90 0.00 0. €O
0.219 20. 19 1394 25. 000 1.88 0. 00 0. 00
0.218 20. 18 1394 2%. 000 1. 86 0. 00 0. 00
0. 221 20. 18 1394 25. 000 1.85 0. 00 0. 0D




0. 17

1594

25. 000

1.

83

00

0

00



(
PROFILE OF CRESTS AKWD TIMES FOR N B. UPFER W/BALSAId (
BELCW 10¢: YR STORM ‘
DISTANCE (
FROM DAM MAX ELEV  MAX FLOW  TIME MAX  MaX VEL  FLCOD ELEV  TIME FLCOD
HILE FEET CFS FLEV-HRS FFS FEET } LEV~HRS
TRREBYHL L2 ST XXX X3 L2 B F X 8 X3 TERBEDPED Bakpnehrs HBRPEEL RN EDER -3 3 XX ‘
0. 227 20. 16 1394 25. 000 1.82 0. 00 0. o (
0.233 20 16 1373 25. 000 1.78 0. 00 0. o
0. 228 20. 15 1393 25. 000 1.73 0. 00 0. 00
0. 243 20. 14 1393 2%. 000 1.68 0. 00 0. GO (
0. 248 20.13 1393 25. 000 1. 61 0. 00 0. 00
0. 254 20. 12 1392 25. 000 1. 54 0. 00 0. 00
0. 259 20. 12 1393 25. 000 1. 47 0. 00 0. 00 (
0. 264 20. 11 1392 25. 000 1. 40 0. 00 0.00
0. 269 20. 11 1393 25. 000 1.32 0. 00 0. 00
0.275% 20. 11 1393 25. 000 1.2 0. 00 0. 00 (
0. 280 20. 11 1333 25. 000 1.18 0. 00 0. 00
0. 285 20. 10 1373 25. 000 1.11 0. 00 0. ¢o
0. 290 20. 10 1393 25. 000 1.04 0. 00 0. 00 (
0. 295 20. 10 1393 25. 000 0.98 0. 00 0. 00
0. 304 20. 10 1393 2. 000 0. 9% 0. 00 0. CO
0.2313 20. 09 1393 2s. 000 0. 92 0. 00 0. 00 (
0. 321 20.09 1393 25. 000 0. %0 0. 00 0.¢0o
0. 330 20. 09 1393 25. 000 0. 88, 0. 00 0.0
0. 338 20. 08 1393 25. 000 0. 86 0. 00 0. 00 (
0. 347 20. 08 1392 2%. 000 0.83 0. 00 0. 00
0. 3595 20. 08 1392 25. 000 0.82 0. 00 0. 00
0. 364 20. 08 1392 2%. 000 0. 80 0. 00 0. 00 (
0. 372 20. 08 1372 25. 000 0.78 0. 00 0. 00
0 381 20. 07 1392 2s. 000 0.76 0. 00 0. ¢O
0. 389 20. 07 1372 25. 000 0. 74 0. 00 0.00 (
0. 398 20. 07 1392 2s. 000 0.73 0. 00 0. 00
0. 432 20. 06 1392 2%. 000 0.76 0. 00 0. 00
0. 466 20. 09 1392 25. 000 0. BO 0. 00 0. CO (
0. 500 20. 04 1391 2%. 000 0. 84 0. 00 0. 00
0. 544 20. 03 1391 25. 000 0.77 0. 00 0.Co
0. 588 20. 02 1398 25. 000 0. 72 0. 00 0. C¢o (
0. 632 20. 02 15914 25. 000 0. &7 0. 00 0. 00
0. 676 20. 01 13791 25. 000 0. 62 0. 00 0. 00
0. 720 20. 01 1391 25. 000 0. 58 0. 00 0. 00 C |
0. 764 20. 01 1391 2%. 000 0.55 0. 00 0. 00 |
0. 808 20. 01 1371 25. 000 0. 52 0. 00 0.¢0
0. 852 20.00 ° 1371 25. 000 0. 49 0. 00 0. G0 (
0. 896 20. 00 1371 25. 000 0. 46 0. 00 0. 0
0. 940 20. 00 1371 0. 000 0. 44 0. 00 0. 00
&
[ §
(



ZQ=—4><CmCm

FEAK ELEVATION PROFILE [Lev

MILES FEET MILE
00 0.1 0.2 0.3 0.4 0.9 o & e 7 08 08 0. @
2. 550 212 0.0
13 21 3 0 0
I3 g1 2 o0
* 211 o0

. . . . . : . , j 210 01

20. 85. . . . . . . . . . : 209 01

. ® . . . . . . . . 20.
LR . . . . . . . 2
Lad . . . . . . . . 20.

] 20 .7 01

. * . . . . . . . . 0.5 0.1

. * . . . . . . . . 20. 5 01

» . . . . . . . . 20. 5 01

» . . . . . . . . . 20. 4 01

] . . . . . . . . . 20. 4 01

* . . . . . . . . . 20 4 0.1

L1 . . . . . . . . . 20. 4 o1

* R . . . . . . . ) 20. 4 0.1

» 70. 3 02

L . . . . . . . 20. 3 o2

® . . . . . . } . 20. 3 0.2

. . £, . . . . . . . . 20. 3 02
20. 25. . »e . . . . . . . . 0. 2 02
2 0 2

2 o2

2 0. 2
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DISCHARGE HYDROGRAFH FOR N. B UFc ER W/PALSAM ... BTATION NUMDER 1

BELOW 1GO YR STUéit AT MILE 0. 00
GACE ZERQ = 17.50 FEET MAY. ELEVATION REACHED BY FLDCD WAVE = 2!
FLOOD STAG ND1 AVAILADLE
MAX STAGE = .05 FCLET AT TIME = 20. 000 HOURE
MAX FLOW = 1377 CFS AT TINME = 25. 000 HOURE
TIMWC STAGE Fi.ow
HR FEET CF8 0 G800 1000 1500 2000, 2500
(o] 2.6 28 %
2 2. 6 61 L x
4 2.6 F4 . %
& 2.6 152 . 4
e 2.7 236 . i
10 2.8 320 . * .
12 2.9 460 . R
14 3.1 600 . .o
16 3.3 766 . . * .
18 3.5 g58 . . *,
20 3.6 1150 . . Lo
22 3.7 1249 . . . #*
24 3.8 1348 . . . A
26 3.8 1347 . . . *
28 3.7 1246 . . . #
30 3.6 1145 . .t
32 3.3 1009 . . »
34 3.4 873 . . *
36 3.3 754 . . *
38 3.1 652 . . *
40 3.0 5%0 . LA
42 3.0 494 #
44 2.9 438 . #
44 2.8 Js2 . +
48 2.8 356 . *
S0 2.7 320 . *
92 2.7 294 . *
LI 2.7 2648 . #
56 2.7 245 *
S8 2.6 225 . *
&0 2.6 20% | *
62 2.6 187 . »
64 2.6 169 +
&6 2.6 195 A
68 2.6 145 L]
70 2.6 134 *
72 2.6 121 #*
74 2.6 107 #
76 2.6 96 *




DISCHARGE HYDROGRAPH FGR N. B. UCP'ER W/RALSAM ... STATION NUMEGER 8

BELOW 1CO YR 810 AT MILE 0.10
GAGE ZERO = 17.2% FEET MY, ELEVATION REACHED BY FLOOD WaAVE = = D52 FEET
FLOCD STACH: NCT AVAILAELLE
MAX STAGE = 3.7 FCET AT TIME = P25, COO0 HIURS
MAX FLOW = 137 CFS AT TIME = 20. ¢00 HOURE
TIME STAGE FLOW
HR FEET CFS © 509 1000 1300 2000 2500
[0} 2.8 a9 . %
2 2.8 &3«
4 2.8 g6 . 4
& 2.8 153 . =
e 2.8 236 . k]
10 2.8 319 . » .
12 2.8 458 #
14 2.9 598 . . #
14 3.0 763 . . * .
18 3.1 956 . . »
20 3.2 1148 . . . *
22 3.2 1248 . . . #
24 3.2 1347 . . . A
26 3.2 1348 . . . A
28 3.2 1247 . . . L]
2 3.1 1146 : . . 4
32 31 1011 . . A
34 3.0 875 . . »
34 3.0 755 . . -
30 2.9 653 . .o
40 2.9 551 . N
42 2.8 4935 . #
na 2.8 439 . A,
LY 2.8 352 . “
48 2.8 356 . L]
50 2.8 321 . X
52 2.8 294 . L
54 2.8 268 . L]
36 2.8 246 . *
58 2.8 226 . *
&0 2.8 206 . L
62 2.8 188 . *
64 2.8 170 »
Y4 2.8 156 L]
68 2.8 146 »
70 2.8 136 . &
72 2.8 123 . =«
74 2.8 109 . =2
74 2.8 98 .




DISCHARGE HYDROZRAPH FOR H. B. USPER f/BALSAH ... STATION !NMUMBER 49

BELOW 1CO YR STIHNM AT MIIE o 23
GAGE ZERO = 17.2% FEET MAX ELEVATION REACHED BY FLOGH WAVE = 20 16 FeET
FLOOD STAGH NOT AVAILABLE
MAX STAGE = 2.9) FEET AT TIME = 25. 000 FQURS
MAX FLOW = 1374 CFS AT TIHME = 20 GO0 HOURE
TIME STAGE FLOW
HR FEET CFS © 500 1000 1500 20,00 2500
(o] 2.8 33 .«
2 2.8 &9 &
4 2.8 102 . A
&6 2.8 1% .
3} 2.8 240 . ¥
10 2.8 323 . K .
12 2.8 459 . »
14 2.8 597 . .o
14 2.8 761 . . * .
16 2.8 953 . . *,
20 2.9 1143 . . LN
22 2.9 1246 . . . ]
24 2.9 1345 . . . %
26 2.9 13%1 . . . A
28 2.9 1248 . . . #
30 2.9 1147 . .o
32 2.8 1013 . . *
34 2.8 877 . . *
36 2.8 756 . . »
30 2.8 654 .
40 2.8 3%2 . ]
42 2.8 496 . #
44 2.8 440 . L
46 2.8 395 . 4
48 2.8 3460 . L
50 2.8 325 . »
a2 2.8 299 . +
G4 2.8 273 . *
56 2.8 2%0 . *
50 2.8 230 . *
60 2.8 211 . *
62 2.8 193 . x
64 2.8 178 . *
b4 2.8 161 *
&8 2.8 151 »*
70 2.8 141 »
72 2.8 128 . «
74 2.8 114 | #
76 2.8 103 .




DISCHARGE HYDROGRAPH FOR N. B. UPI't:R W/BALSAM ... STATION MUMDER 62

BEL OW 100 YR ST'Nis AT MILE 0. 3¢
GNCE ZERD =  16.75 FECT MAY ELEVATION REACHED BY FLOOD WAVE =  20. 10 FEET
FLOGD STACH NO1 AVAILARL I
MAX STAGE = 3.3% FEET AT TIHE = 23.000 HOURE
MAX FLOW = 1374 CFS AT TIME = 25 000 HOURS
TIME STAGE FLOW
HR FEET CFS © 509 1000 1500 2000 2500
) 3.3 34 ¢
2 3.3 71 .
1 3.3 104 .
6 3.3 160 . »
e 3.3 241 x
10 3.3 324 £
12 3.3 459 | )
14 3.3 596 . .o
16 3.3 760 . . * .
18 3.3 952 . . .,
20 3.3 1144 . . .o
22 3.3 1246 . . . A
24 3.3 1345 . . . 2
26 3.3 1352 . . ) #
28 3.3 1248 . : . "
30 3.3 1147 . . .o
32 3.3 1013 . . »
a4 3.3 877 . . *
< 3.3 757 . . »
a8 3.3 655 _—
a0 3.3 553 . x
42 3.3 496 | ]
a4 3.3 44y *,
a6 3.3 396 . "
48 3.3 361 . *
50 3.3 326 . *
52 3.3 300 . »
54 3.3 274 . »
56 3.3 252 . ]
59 3.3 232 . »
60 3.3 212 .+
62 3.3 194 .
X 3.3 177 .
Le 3.3 163 »
60 3.3 153 #
70 3.3 142 »
72 2.3 129 .
74 3.3 115 . =
76 3.3 104 . 4




DJISCHARGE HYDROGRAPH FOR N. B. UFPER W/BALSAM ... STATION NUMBER 74

EELOW 100 YR STOR{4 AT MI' L 0. 40
GAGE ZERO = 16.75 FECT MAX ELEVATION REACHED BY FLOCD WAVE = 20,07 FEET
FLOOD STAGCE NO1 AVAILABLIS
MAX STAGE = 3. 30 FEET AT TIME = 20. 000 HOURS
MAX FLOW = 1373 CFS AT TINE = 25 CO00 HOURES
TIVE. ETAGE FLOW
HR FEET C¢FS O 200 1000 1500 Q000 2500
o] 3.3 34 .
2 3.3 71 . #
4 3.3 104 | *
& 3.3 161 .
2] 3.3 242 . #
10 3.3 323 . » .
12 3.3 859 . LE
14 3.3 596 . Lo
16 3.3 7%%9 . . > .
18 3.3 951 . . L
20 3.3 1143 . .o
22 3.3 12435 . . . *
24 3.3 1344 . . *
26 3.3 1353 . . . *
28 3.3 1249 . . -
30 3.3 1148 . . .t
32 3.3 1014 . . *
34 3.3 are . . *
34 3.3 757 . . »
38 3.3 633 .o
40 3.3 553 . .2
12 3.3 496 »
44 3.3 441 a,
a6 3.3 396 . 4
48 3.3 361 . *
30 3.3 326 . *
52 3.3 300 . "
54 3.3 275 . »*
56 3.3 252 . *
58 3.3 232 . #
60 3.3 213 . *
62 3.3 195 . *
64 3.3 177 . *
(-1 3.3 163 *
&8 3.3 154 *®
70 3.3 143 »
72 3.3 130 . =
73 3.3 116 . =»
76 3.3 105 . «
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GNGE ZERO
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HYDROGRAPH FOR N. B UPYER W/RALSAM
100 YR ST:W¥

OOV OTDDODODODOD

BELOW

16. 25 FEET
FLOOD

STAGE =

FLOW =

MAX
MAX

FLOW
CFS ©
35 .«
72 . %
105 .
161 . =
242
323
459
595
759
951
1142
1249
1344
1354
1249
1148
1015.
879
787
656
553
4946
441
396
361
326
300
279%
252
*32
213
195
177
164
154
143
130 .
116 . *
103 . «

* o ok Xk

MAY ELEVATION REATHED BY

STACE NO)
3. 79 FEET
137 CFS

AT MILI

AVAILADLE
AT TINMNE =
AT TINE =

1000 1300

STAT 10N NUMRER

FLOCD WAVE =

000 HOURE
100 HOURS

2000

77

20. 01 FLET

<500
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EE RS LRI IS BEZEEL SR S LN TS RE R ]
HEUFRERL L ATRAB SRR BE R H PN A

wRE sha
a8 GUMMARY OF INPUT DAIA s
<B4 LY

LI RIST RIS IR S22 22 L L]
PASE LR ERLTEDE PR CERS AN B0 L8 2

INPUT CONTROL PAHAMETERS FOR 10C YR STORM

PARAMETER VARIABLE - VALUE
RERSEBRRRPERRELERARRRRPRP KPR IIRERPRERFRABELSZPBLRER  RABUNS [T TR0
NUMBER OF DYNAMIC ROUTING REACKHES KKN ?
TYPE OF RESERVOIR ROUTING KU1 ()
MULTIPLE DAM INDICATOR MULDAM O
PRINTING INSTRUCTIONS FDR INPUT SUMMARY wptr 4
NDO. OF RESERVOIR INFLOW HYDROGRAPH POINTS ITEH 17
INTERVAL OF CROSS-SECTION INED PRINTED OUT WHEN JUNK=% NPRT 2
FLOOD-PLAIN MODEL PARAMETER KFLP 0
METRIC INPUT/OUTPUT OPTION METRIC 0
(NPT (K), K=1, NPRT) 8 HYy
DRF ( INTERVAL BETWEEN INPUT HYDROGRAPH ORDINATES) = 5. 00 HRS.

TEH(TIME AT WHICH COMPUTATIONS TERMINATE)= 80. 0000 HRS
BREX (BREACH EXPONENT) = 0. 000

MUD(MUD FLOW OPTION) = O

IWF(TYPE GF WAVE FRONT TRACKING) = o]

KPRES(WETTED PERIMETER OPTION) = O

KSL (LANDSLIDE PARAMETER) = O




INFLOW HYDROUCRAFH TO 100 Y STORM
LB HBE DR RRLRR IR DR P HB RN R RPN 1A REF R RBRRL N

<8. 00 110. 00 3720. CO 670. 00
550. 00 410. 00 320. 00 255. 00
80. 00

TIME OF INFLOW HYDROGRAPH ORDINATES

0. 0000 5. 0000 10. 0000 15. 0000
40. 0000 45. 0000 50. 0000 55. 0000
80. 0000

1150. 00
<05. 00

20. 0C00
€0. 0000

1397. 00
160. 00

25. 0000
65. 0000

1145 CO
135. 0D

30. 0000
70. OGLO

D5 00
100. 00

35. 0000
75. CO00




CROSS-SECTIQNAL PARAMETERS FOR N. B. UPPER W/BaALSAM
BEL OV 100 YR STORM

P&ARAMETER VYARIABLE val ol
EEPELREPEPRARLHERBEBRRENRRBR ISR ERR RSP L RN B SPEE LU HEBEPE BEARRBY
NUMBER OF CROSS-SECTICOMS NS 7
MAX1MUM NUMBER OF TOP WIDTHS NCS 7
NUMBER OF CROSS-SECTIONAL HYDROGRAPHS TO PLOT NTT 6
TYPE OF OUIPUT OTHER THAN HYDROGRAPH PLOTS JHK ?
CROSS-SECTIONAL SMOOTHING PARAMETER KSA ]
DOWNSTREAM SUPERCRITICAL CR NUT KSUPC o]
NO. OF LATERAL INFLOW HYDROGRAFHS LG 0]
NO. OF POINTS IN GATE COHNTRO!L. CURVE KCe 0

NUMBER OF CROSS-SECTICN WHERE HYDROGRAPH DESIRED
(MAX NUMBER OF HYDROGRAPHS = 6)
FRAER BB RSRRBRRE R LB AR A RBBART IR AR R AR AR RS AR NSNS

1 2 3 1 S 6
CROSS~-SECTIONAL VARIABLES FOR N. B. UPPER W/BALSAM .
BELOW 100 YR STORM
PARAMETER UNITS VARIABELE
EEDPRRERRRFRRARRRRRERRRPRRLAR SRR EFRRLRERSRE  FARRRAL  BRERES
LOCATION OF CROSS-SECTION MILE XS
ELEVATION(MSL) OF FLOODING AT CROSS-SECTION FEET FSTIC(I)
ELEV CORRESPONOING TO EACH TOP WIDTH FEET HS (K, 1)
TOP WIDTH CORRESPONDING TO EACH ELEV FEET BS(K, 1)
(ACTIVE FLOW PORTION)
TOP WIDTH CORRESPONDING TO EACH ELEV FEET BSS(K, I)
(OFF-CHANNEL PORTION)
NUMLCER OF CROSS-SECTION 1

NUMBER OF ELEVATION LEVEL K




CROSS-SECTION NUMBER 1
HARDPEP PR RNBEFERERABE NEARY

XS(Il) = 0. 000 FSTG(I) : 0. 00

HS ... 17. 5 18. 0 1GC. 9 19. 5 20. 3
BS ... 0.0 30.0 35.0 102. 0 185. 0
BSS . .. 0.0 0.0 0.0

0.0 0.0

CROSS~-SECTION NUMBER 2
RALEARBRRARKERRBRBRRRUREK 4

XS(1) = 0.102 FSTG(1) : 0. 00

HS ... 17.3 17.8 16. 3 19.3 20. 3
Bs ... 0.0 30.0 66,0 130.0 210. 0
BSS ... 0.0 0.0 0.0 0.0 0.0

CROSS-SECTION NUMBER 3
PP LABRRRARNIERB R RS BUEER

XS(1) = 0. 227 FSTG(I) ¢ 0. 00

HS ... 17. 3 18.3 1.3 19.8 20.3
BS ... 0.0 170.0 420. 0 423.0 425. 0
BSS ... 0.0 0.0 0.0 400. 0 450. 0

CROSS-SECTION NUMBER 4
FRARAERREBAREARRR SRR RERRS

XS(I) = 0. 296 FS16(I) = 0. 00

HE& ... 16. 8 17.3 17.8 18. 3 19.3
BS ... 0.0 350.0 200. 0 420. 0 720.0
BSS ... 0.0 0.0 ¢. 0 0.0 0.0

c2.0
190. 0
0.0

G

scum
oco

)

22. 0
430. 0
453. 0

22. 0
723. O
0.0

n
oM

odw
[eN e Ne]

n
on

cuw
[eNeoNel

23. 0
435%. 0
4460. 0




CROSS-SECTION NUMBER 5
ADRBBP P RRRP R R AR AR R B RL AN

FSTG(I) ¢ 0. 00

XS(I) = 0. 398

HS ... 16. 8 17.3 1/.8 16. 3 18.8
ns ... 50. 0 250. 0 470.0 680. 0 740.0
BSS ... 0.0 0.C 0.0 60. 0 150. 0
CROSS-SECTION NUMBER 6
HREBACIARRERRRRB R REARRTES

XS(I) = 0. 500 FSTG(I) = 0.00

HS ... 16. 3 16. 8 17.3 18. 3 20. 0
BSs ... 0.0 150. 0 a00. 0 525. 0 612. 0
BSS ... 0.0 0.0 .0 0.0 0.0
CROSS~SECTION NUMBER 7
EERELFFRBRRP RPN RBBRRPANE

XS(I) = 0. 940 FSTE(1) = 0. 00

HS ... 12. 3 13. 3 15.3 16. 3 17.3
BS ... 0.0 125.0 3L2.0 450. 0 ©38. 0
BSS ... 0.0 0.0 c.0 0.0 0.0
HS(1, 3) 18 GREATER THAN HS(1, 2).

19. 3
775. 0
330. 0

20. 0
700. 0

21. 0
780. 0

333.

~N P

cam
QOO

78

1H1S ADVERSE SLGPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIONS

HS(1, 5) 18 GREATER THAN HS(}1, 4)

TH1S ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING CCMPUTATIONS

cwr
coo

¢/

IF THE BASE FLOW 1S QUITE SmaLL /

IF THE HASE FLOW 1S QUITE SMALL /




MANNING N ROUGHNEES CCEFFICIUNTS FOR THE GIVEN REACHES
(CH(K, 1), k=1, NCE) WH-KF T = REACH NUMUEN
CRARF BB AREE AR NP R R B AR AR KL RYFL R - HAHR TSR AR TN N AR AR DL D

REACH 1 ... 0.025 0.025 0.03@5 0.02%5 0.025 0.025 ©
REACH 2 ... 0.025 0.025 0.025 0.025 0.025 0.025 0O
REACH 3 0.02% 0.025 0.025 0.02%5 0.025 0.025 O
REACH 4 0.025 0.025 0025 0.025 0.025 0.025 O
REACH 5 ... 0.025% 0.025 0.02% 0.025 0.025 0.029% O

REACH &6 ... 0.025 0.023 0.025 0.023 0.025 0.025 O.




CROSS-SECTIOMAL VARIABLES FOR N.B. UPPER W/BALSAM
BELOW 102 YR STORM

PARAMETER UNJITS VAR)ARLE
AHERAARARENRBRAEPERRA AP RBALIRE L KR RAR SRR EIH DHAEARE ABRBEN

MINIMUM COMPUTATIONAL LISTANCE USED MILE DXM{1)
BETWEEN CROSS-SECTIONS

CONTRACTION - EXPANSICN COEFFICIENTS FRC(I)
BETWEEN CROSS-SECTIONS

REACH NUMBER DXM(I) FEKC(1)

RURKABES R RN S EHAUREEE  RBCEERLS
1 0.014 0. 000
2 0. 003 0. 000
3 0. C05 0. 000
4 0. 008 0. 000
S 0. 034 0. 000

6 0. 044 0. 000




1=
=
I=
ie=
=
1=
i=

N U D WR -

EELOY 100 YR STCRM
PARAMETER UNITS
RELRBENSEFRRRERRBARRRRNTRRRPILERP KRS PR RE HRENRBE
MAX DISCHARGE AT DOWNSTREAM CXTREMITY CFS

MAX LATERAL OUTFLOW PRGDUCING LOSSES

DOWNSTREAM FLOW PAXAMETERE FOR N. P. UPPER W/BAL SAM

INITIAL SIZE OF TIME STEP HOU
INITIAL WATER SURFACE FLEVA1ION DOWNSTREAM FEE
SLOPE OF CHANNEL DOWNSTREAM OF DAM FPH
THETA WEIGHTING FACTOR

CONVERGENCE CRITERION FOR S1AGE FEE

TIME AT WHICH DAM STARTS TO VAIL

XSe=
XS=
XG=
XS=
XS=
XS=
XS=

0000000

aSs=
Qs=
QS=
Qas=
GS=
QS=
@S=

2191.
14694,
1534.
1492,
1459.
1444,
1430.

YE= 22. 93
YE= 21. 91
YE= 20. 73

YE= 19. 04
YE= 18. 76
YE= 18. 32

YE= 15. 00

COMPUTATIONS WILL USE THE FOLLOWING DXM VALUES

. 014

0. 003

0. 00%

0. oo

COWNSTREAM STAGE HYDROGRAPH

18,
18.
16.

18.
18.

18.
18.

10.
1o

TIME ORDINATES FOR DOWNSTREAM

490

80

S
493.

10.
50.

1:
3¢

b

0. 034 0. 044

18.
18.

STAGE HYDROGRAPH

20.

60.

CFS /FEET QLL

R

T

T

HOUR

18
18.

20.

VAR 1ADLE val.uC

HRERPH SEERXXLARRELR

@MAXD 0.0

0. G:00

DTHI4 0. COVO

YDN 0.75

sOM 0. 00

THCTA 0. 00

EPSY 0. 100

TF1 0. 00
DEP= 5. 43 TP=
DEP= 4. &b TP=
DEP= 3. 48 TP=
CEP= 2 29 ™=
pEP= 2 O1 TP=
CEP= 2.07 TP=
DEP= 2.7% TP=
18. 18.

18. 18

30. 390,
70. |

25.
as.
a5.
25,
25,
25.
25,

co

17
21
30
33
&0

DXM=
DXM=
DXM=
DXM=
DXM=
DXM=
DXM=




TOTAL NUMBER OF CROSS SECTIONE (ORIGINAL+INTERPOLATED) (M) = o7 (AY 11:UM ALLOUADLL = <00




BEAZEBR IR B BRRREBBRERINREEPRATD
HEFRBER IR B REARE LR RREN R L RS E D

a9 T
sax SUNMMARY OF OUTPUT DATA  #a2
rey rxx

L2 2L I MBRER IR 222222 SRS R RS S S R
REDLEERINNPPIRULRURFLERZ RN B NEN




CROSS-CSECTION

REACH NO

PR M - b e bt bt e
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SLOPE IMFORNATION FOR INPUT REACHES

WAT
ELEVA
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SNC (K, 1) =

NUMBER OF
NUMBER OF
I= 1 = 0.
I= 2 X= 0.
Im 3 X= 0.
= 4 X= 0.
i= 5 X= 0.
1= ) X= 0.
Im 7 = 0.
1= 8 X= 0.
= 9 = 0.
1= 10 X= 0.
1= 11 X= (o)

17.
17.
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19
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22,

16.
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.38
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TIME PARAMETERS OF OUTFLOW HYDROGRAPH IFMMEDIATELY DOWNSTREAM OF DAM

PARAMETER . UN1TS  VARI/AELE VALt
PEERBRRPPIUN NSRS RN REERRLAEEE R RS RRRES L RKFUNE BRPANN SRR KT NS F
TIME TO FAILURE HR TFH 25. 000
TIME TO START OF RISING LIM3 OF HYDROGRAPH HR TFO 0. 000
TIME TO PEAK HR ™ 25. 000
TIME STEP SIZE HR DYH1 1. 250
TT = 0. 0000 DTH = 1.2500 ITERR = 0o
GU(l) = 28. 00 YU(l) = 18. 55 QU(N) = 28. 00 YU(N) = 18. 00
I xen Y \ A B BT Q CcM FWKC WAVHT Disy FRD DEPIH
RS RERRENE RPEEREARE REEBRUE  FRAEEERE RERREBEX HESTREL  HPERERURE  BEKEEEXE srerEn: FPEIEEEF KNYBER LEKEPE  PrrErEbs
8 0. 102 18. 26 0. 68 32. 66. 65. 0. 028 0. 0250 0. 00 0 00 00 0.2 1 01
39 0. 260 18. 02 0.2% 110, 242, 242. 0. 028 0. 0230 0. 00 0. 00 0.0 0.1 1195

FRDM= 0.22 I1FR= 8 FRM=0.00 IIFM= a7

T7T = 0. G000 DTH = 1.2500 ITERR = 1
GU(1) = 28. 00 YU(1) = 18. 93 GU(N) = 32.91 YU((N) = 18. 00
1 X1 Y v A B BT a CMM FKC WAVHT DISsV FRD DEPTH
HEnR ARARRAYE CRRBEREER AZANRNE L2222 HERERE D BEFRENY RERPREIEEN AFTHREEA S FEHERASN BRAFEBE BEEFIN GAFIATR tRPBEDSE
8 0. 102 18. 26 0. 88 32. b6. 65, 0. 028 0. 0250 0. 00 0. 00 0.0 0.2 1 01
59 0. 280 18. 02 0. 27 110. 242, 242. 0. 030 0. 0250 0. 00 0. 00 0.0 0.1 1.15
FRDM= 0.22 11FR= 8 FhM=0.00 1IFM= 87 :
TT = 0. 0000 DTH = 1.2500 ITERR = 1
QU(1) = 28. 00 YU(l) = 18. 55 QU(N) = 29.76 YU(N) = 18. 00
1 X1 Y v A B BT Q CHMH FWC WAVHT DIEV FRD DEFTH
Hen PRHERERE BEEFFIERY RTERREN HEEFFERDP REHBXHEH RREBUER  RPUBEPEIE ERRERPEDE BEENENK FHPELEE HBHYEYE YAEEPDP  bErEcrES
8 0.102 18. 26 0. 88 32. 66. &6. 0. 08 0. 0250 0. 00 0. 00 0.0 0.2 1 01
59 0. 280 18. 02 0. 26 110. 242. 242. 0. 029 0.02%0 0. 00 0. 00 0 C 0.1 119
FRDM= 0. 22 11FR= 8 FRM=0.00 IIFM= 87
1T = 1. 2500 DTH = 1.2%00 ITERR = 2

GU(1) = 48. 50 YU(1) = 18. 74 QU(N) = 45.99 YU(N) = 18. 00
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59

L LR 4

59

* %%

39

HENE

59

rEER

59

X1 Y v A B BT (¢]
FREDAAD HANEBADNN RIREIRF  FUAALIAE SABEILCIN EHRRIEL ReERAAREH
0.102 18. 37 1.18 39. 73. 73. 0. 044
0. 280 18. 02 0. 40 110. 242 242. 0. 044

FRDM= 0.28 1IFR= 8 Flr=0. 00 11FM= 87

TT = 2. S000 DTH 1.2500 ITERR = 1

GU(1) = 69,00 Yuctl) = 18. 92 GU(IN) = 64.51 YU
X1 Y v A B i) Q
PEHEEEE SORABERRY BEEEVEN  VRXBREBL PEERRBEE BEEBRLE HRTAPFENE
0. 102 18. 51 1.35 50. az2. 82. 0. 048
0. 280 18. 04 0. 56 115. 24%. 249, 0. 064
FRDM= 0.30 1IFR= 8 FRKH=0.00 I11FM= 87

TT = 3. 7500 DTH = 1.2500 ITERR = 1

GU(1) = 89. 50 Yutl) = 19. 05 QU(N) = 86.31 YU(N)
X¢1) Y v A B BT (¢}
EANRANL HEANRN IR N ARRFRAE ERARTERE AARIRRIR ABAEFHE  BEEBRARIH
0.102 1B. 61 1. 51 59. 88. 89. 0. 088
0. 280 18. 07 0.71 122 257. 257. 0. 087
FRDM= 0.33 1IFR= 8 FiiM=0.00 IIFM= 87

TT = 5. 0000 DTH = 1.2%00 ITERR = 1

QU(1) = 110. 00 YUu(l) = 19.17 QU(N) = 105. 28  YU(N)
X1 Y v A B BT G
RESRELR RPUBBEEKN RRENPFE FRALBRERE BEERERPX HRRERED  BREBNBIIN
0.102 18.70 1. 63 &7. 94. 74. 0. 109
0. 280 18. 09 0. 82 129. 263, 265. 0. 106
FRDM= 0.34 11IFR= 8 FRM=0.01 IIFM= a7

TT = 6. 2500 DTH -+ 1. 2500 ITERR = 2

GU(1) = 162. 50 YU(1) = 19. 40 QUN) = 148. 69 YU(N)
X(1) Y \4 A B BT Q
HRUBREL BARBBRARR AFARF R EAALB 444 BARSRUIS AEASRHE  HERRRNE AR
0.102 18. 86 1. 92 83. 105. 105. 0. 159
0. 280 18. 16 1.04 147, 286. 297. 0.152
FRDM= 0.38 1IFR= B8 FRM=0.01 1IFM= 87

T7 = 7. 5000 DTH = 1.2500 ITERR = -1

GU(1) = 21%. 00 YU(l) = 19. 60 QUIN) = 203. 65 YU(N)
X(1) Y v A B BT Q
SURAPEE BPSEBRI RS UXRBUTE  RREPRIER  REERERPE BEERBEN  HERREEENE
0.102 19. 01 2.19 59. 114, 114, 0. 213
0. 280 18. 24 1. 21 171, 311 337. 0. 208
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R R R KD B S AN IED
0. C2n0 o 0o
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CMM FIG

LA X R B EEERAR B
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0 0250 0. 00
= 18. 00

cHH FIKC
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= 18. GO

cHH FKC
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0. 05 0.0 0.2
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IR TR R X} I ET R R Y IEEE L IS
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0. 22 0.0 03
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L2 2 2R J

59
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59

L d 2 8

59

FHDM= 0.41 1IFR=~ 8 Fladi=D. 01 1IFM= 87

TY = 8. 7500 DIH = §.2%500 ITERR = 1

GU(1) = 267. 50 YU(1) = 19.78 QU(N) = 255. 31 YUN)
X(1) Y v A D B Qo
PELFPEEEE RERBELTHS FUHLPREN  RPLEEREE  RFEFENDX BREBEES  RERREFEGE
0.102 19.13 2. 24 113. 122. 2. 0. 265
0. @80 18. 31 1.34 194, 333. 373 0. 260
FRDM= 0.43 1IFR= 8 FRM=0.01 1IFM= 87

TT = 10. 0000 DTH = 1.2%500 ITERR = 1

GU(1) = 320. 00 YU(L1) = 19. 93 QU(N) = 307.58  YUR)
X(1) Y Vv A B BT G
HAABASE BERBBRU SN APASBEY B ATRIEEE RANCAL IR HEARIAE HABRBANEY
0. 102 19. 23 2. 52 126. 129. 127. 0. 318
0. 280 18. 38 1. 44 217. 354. 405. 0. 313
FRDM= 0.45 11FR= 8 Flir=0.02 11FM= 87

TT = 11,2300 DTH = 1.2500 ITERR = 2

GU(1) = 407. 50 YU(l) = 20. 14 GUN) = 383. 94 YUl
X1 Y v A B BT [c]
RERRERS RBRENSR RS HREFEEE  HPEPRPED  REHIT RS EHNBFEUE  FEERNSAEE
0.102 19. 37 2.77 1495, 140. 140. 0. 403
0. 280 18. 47 1. 57 251, 382. 431. 0. 394
FRDM= 0.48 IIFR= 8 FRM=0.02 1IFM= 87

TT = 12. 5000 DTH = 1.2500 1TERR = 1

QU(1) = 495. 00 YU(l) = 20.32 GQU(N) = 475. 00 YU(H)
X(1) Y v A B BT ]
CHERARSE BENSBRNEN HAREZRE AEAARERE  HERSB RS HERBFRL  HERERGNAN
0. 102 19. 51 2. 99 165. 151. 151. 0. 452
0. 280 18. 36 1. 69 288. 411, 497. 0. 485
FRDM= 0.50 1IFR= 8 FRrM=0.02 IIFM= 87

TT = 13.7500 DTH = 1.2500 ITERR = 1

QU(1) = 582. 50 YU(1) = 20. 46 QU(N) = 561.75 YU(N)
X(I) Y v A B ‘BT [¢]
RUERBES BOPUHPRNECE RERBPEE  ERLPEKERE  BERREREE RHEEEEED  NRRREBERN
0. 102 19. 62 3.17 183. 160. 160. 0. 579
0. 280 18. 64 1.78 321. 433. 526. 0.572
FRDM= 0.52 I1FR= 8 FRIM=0.03 1I1FM= 87

IT = 15.0000 DIH = 1.2500 1TERR = 1

= 18. 00

chri FikC
THERE R YRR Z X
0. 0250 0. 00
0. 025 0. 00
= il 00

oM FKC
AEFAA BT ApREAL S
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0. 0250 0. 00

= 18. 00
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EFRBERRE rEPPARY
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0. 0250 0. 00
= 18. 00
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0. 0250 0. 00
0. 02890 0. 00
= 18. 00

CHM FY.C
2T BENREPE
0. 050 0. 00
0. 0250 0. 00

WavHT DpIsYy FRD
IR REPH KEAEFE FREEDY
0. B~ 0.0 o 4
0 27 c.0 c.3

WAVHT D1Ssv FRD
anenteP AITHEH CAWAIY
0.97 00 o 4
0 3¢ 0.0 0.3

WAVHT DISV FRD
ERPEBEE RUBEEE FREREY
1.11 0.0 0.5
0. 45 0.0 0.3
WAVHT DIsV FRD
RBENCHT FAEHEE teNEHY
1.25 0.0 0.5
0. 54 0.0 0 4
WAVHT DISV FRD
FuNELEE FEEEPS FBEEER
1. 3¢ 0.0 095
0. 62 0.v 0.4
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GU(1) = 670. 00 YUu(t) = 20. 58 GQU(N) = 64%. 47 YU(N) = 13. CO

1 X¢1) Y v A B oT (¢} Citll FKC HAVHT DIsY FRD DEFTH
222 ERFRAPN RPUNEN BN HEKBHEH R XPEREP  SERREPRR HREWBRN  HKERPFEEER KREEFEEE wtEEHYK PERERPLY KEUKPE EPRLIE PRPESFBE
e 0.102 19. 73 3. 33 200. 168. 168. Q. 648 0. 02%0 [ely 1.47 0.0 0.9 e <E
59 0. 280 18. 72 1. 85 354, 453. 547. 0. 661 0. 02¢ 0. 00 0. 70 0.0 0.4 1 €5

FRDM= 0.54 1IFR= 8 F#M=0.03 IIFM= e7
TIT = 16.2500 DTH = 1.2500 ITERR = 1
GU(1) = 7%0. 00 YU(1) = 20.73 OGUIN) = 75%. 74 YU(N) = 18. €O
I X(1) Y . v A B BT Q CHMH FKC WAVHT IR RAY FRD DEFTH
Husw CAEFAAE AN AROH RN B AL KA AAEE ACRIAENS FEHFRAR HERERABER AU BB EIC AEHFAL S AHARUNE FHERAS AAVAL S danierde
8 0. 102 19. 86 3. 54 222. 1739. 179. 0.786 0. 02590 0. 00 1. &0 0.0 0 6 c =1
o9 0. 280 18. 81 1. 96 395. 476. 571. 0.776 0. 0259 0. 00 0. 7% 0.0 0.5 1 94
FRDM= 0.56 11IFR= 8 FRM=0.04 1IFM= 87
TT = 17. 5000 DTH = 1.2500 ITERR = 1
GU(1) = ?10. 00 YU(1) = 20.87 QU(N) = 083. 37 YUN) = 18. CO
1 X1 Y v A B BT (] CHM FHKC WAVHT Disy FRD DEPTH
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PRCFILE OF CRESTS AND TIMES FOR N. B. UPPER W/BALSAM
BELOW 106G YR STORM

DIGTANCE

FROM DAM MAX ELEV MAX FLOW TIME MAX HAX  VEL FLOOD ELEY TIHE FLCOD
MILE FEET CFS ELEV-HRS FFS FEET t.LE'YV-HRS

BERBELRBE (232 2% ¥ CEREEEED LTIy 1222 TR Y FBEBEESRBUR PrrEAREERE

0. 000 21. 33 1397 25. 000 3.36 0. 00 C¢. 00
- 0.015 e1. 2 1376 25. 000 3. 36 0.00 0. 00
0. 029 21. 15 1396 25. 000 3. 38 0.00 0. 00
0. 044 21.04 1396 25. 000 3. 42 0. 00 0.C¢D
0.058 20. 93 1395 25. 000 3. 4% 0. 00 G. co
0.073 20. 7% 1395 25. 000 3. 61 0. 00 0. 00
0. 088 20. 63 1390 23. 000 3. 82 0. 00 0. 00
0.102 20. 37 1375 25. 000 4. 29 0. 00 0. 00
0. 105 20. 35 1395 25. 000 4.17 0.00 0. 00
0.108 20, 32 1395 235, 000 4. 05 0. 00 0. 00
0.111 20. 29 1395 25, 000 3. 94 0. 00 0. 00
0.114 20. 27 1395 25. 000 3.84 0. 00 0.Cco
0.118 20. 24 1395 25. 000 3.74 0. 00 0.C0
0.121 20. 22 1395 2%, 000 3. 63 0. 00 0. CO
0. 124 20. 20 1395 23. 000 3. 56 0. 00 ¢. 00
0.127 20. 18 1395 3. 000 3. 48 0. 00 0. 00
0.130 20.16 1395 23. 000 3. 41 0. 00 0. CO
0.133 20.14 1375 3. 000 3. 34 0. 00 0.C0
0.136 20. 12 1395 23. 000 3. 27 0. 00 0. 00
0.13%9 20. 11 1395 5. 000 3.21 0. 00 0. 00
0. 142 20. 09 1395 25. 000 3.15 0.00 0.CO
0. 145 20. 07 1394 23. 000 3. 09 0. 00 0. 00
0.148 20. 0% 1391 25. 000 3.04 0. 00 0. CO
0. 151 20. 04 1394 5. 000 2. 99 0. 00 G. CO
0.154 20. 02 1394 5. 000 2.93% 0.00 0. 00
0.157 20. 01 1394 2%. 000 2. 90 0. 00 0. 00
0. 160 19. 99 1394 23. 000 2 86 0. 00 0. 00
0. 1463 19. 98 1374 23, 000 2.83 0.00 0. 00
0. 1&6 19. 96 1374 295. 000 2.79 0. 00 0.C0
0. 1469 19. 94 1374 25. 000 2.76 0. 00 0. 00
0.172 19. 93 1394 2% 000 2.73 0. 00 0. 00
0.175 19. 91 1394 25. 000 2.70 0. 00 0. 00
0.179 19. 90 1394 a5. 000 2. 68 0. 00 0. 00
0. 182 19. 88 1394 2%, 000 2. 65 0.00 0.CO
0.185 19.87 1393 25. 000 2. 63 0.00 0.Cc90
0.168 19. 8% 1373 25. 000 2. 61 0. 00 0. 00
0.191 19. 84 1393 25, 000 2. 60 0. 00 0. 00
0. 194 19. 82 1393 25. 000 2. 58 0. 00 0. 00
0.197 19. 80 1393 25. 000 2. 57 0. 00 0. 00
0. 200 19.79 1393 25. 000 2. 56 0. 00 0. Co
0. 203 19.77 1393 25. 000 2. 56 0. 00 0. CO
0. 206 19.75 1393 23. 000 2. 55 0. 00 0. 00
0. 209 19.74 1393 25. 000 2. 55 0. 00 0. CO
0. 212 19.72 1393 25. 000 2. 95 0. 00 0. 00
0. 215 19.70 1393 25. 000 2. 56 0. 00 0. 00
0.218 19. 68 1393 25. 000 2. 57 0. 00 0.CO
0. 221 19. 65 1392 25. 000 2. 58 0. 00 0. CO




0. 224 19. 63 1372 25. 000 2. 60 0. 00 0. GO




PROFILE OF CRESTS AND TIIMES FOR N. B. UPPER W/BALSGAM
BEILOW 10 YR STORM

DISTANCE

FROt DAM MAX ELEV MAX FLOW TIME MAX MAaX  VEL FLDOD ELEV TIME FLCDD
MILE FEET ) CFS ELEV-HRS FPS FEET t LEV-HRS

I TTER TR X BRREER Y [T rEVRESEE REEREWEN HH MR ENR R, FERZOREDRE

0. 227 19. 61 139 23. 000 2. 63 0. 00 0. 00
0. 233 19. 56 1392 25. 000 2. 64 0. 00 0. 00
0. 238 19. 52 1392 25. 000 2. 66 0. 00 0. 00
0. 243 19. 48 1392 25. 600 2. 66 0. 00 0. 00
0. 248 19. 43 1392 25. 000 2. 66 0. 00 0. 00
0. 254 19. 39 1391 25. 000 2. 64 0. 00 0. 00
0. 259 19.35 1391 25. 000 2. 61 0. 00 0. 00
0. 264 19. 31 1391 25. 000 2. 57 0. 00 0. 00
0. 269 19. 26 1371 25. 000 2 50 0. 00 0. 00
0.275 19. 23 1391 25. 000 2. 42 0. 00 0. 00
0 280 19. 19 1391 23. 000 2. 32 0. 00 0. 00
0. 285 19.16 1391 25. 000 2. 20 0. 00 C. 00
0. 290 19. 14 13370 23. 000 2. 07 0. 00 0. 00
Q. 295 19. 12 1370 25. 000 1.94 0. 00 0. 00
0. 304 19. 08 1390 23. 000 1.90 0. 00 0. 00
0.313 19.04 1370 25. 000 1.87 0. 00 0. ¢o0
0. 321 19. 00 1370 25. 000 1.83 0. 00 0. 00
0. 330 18. 97 1389 25. 000 1.80 0. 00 0. 00
0. 338 18. 93 1389 23. 000 1.77 0. 00 0. co
0. 347 18. 90 1389 25. 000 1.73 0. 00 0. 00
0. 355 18. 87 1389 23. 000 1.70 0. 00 0. 00
0. 364 18. 83 138 23. 000 1.67 0. 00 0.¢CO
0. 372 18. B2 1388 29. 000 1. 64 0. 00 0.¢0
0. 381 18. 79 1388 25. 000 1.61 0. 00 0. 00
0 389 18,77 1388 23. 000 1.58 0. 00 0. 00
0. 398 18. 7% 1337 25. 000 1. 55 0. 00 0. 00
0. 432 18. 64 1384 25. 000 1.65 0. 00 0. 00
0. 466 18. 33 1386 23. 000 1.77 0. 00 0.¢C0
0. 500 18. 40 1385 25. 000 1.93 0. 00 0.COo
0. 544 18. 28 1384 23. 000 1.75 0. 00 0. 00
0. 568 18, 19 1384 25. 000 1. 56 0. 00 0. 00
0. 632 18. 13 1384 25. 000 1.39 0. 00 0.COo
0. 676 18. 09 1383 23. 000 1.25 0. 00 0.¢C0
0. 720 18. 06 1383 25. 000 1.13 0. 00 . 0. ¢co
0. 764 18. 04 1383 25. 000 1.02 0. 00 0. 00
0. 808 18. 03 1383 25. 000 0. 94 0. 00 0. 00
0. 852 18. 02 1383 25. 000 0. 86 0. 00 0. 00
0. 896 18. 01 1383 25. 000 0. 80 0. 00 0. 00
0. 940 18. 00 : 1383 0. 000 0.74 0. 00 0. 00
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DISCHARGE HYDCROGRAPH FOR N. B. UPHER W/BALSAM ... STATION NUMBER 1

BELOW 100 YR STOKM AT MILE 0. 00
GACE ZERO = 17. 50 FEET MAY, ELEVATION REACHED BY FLOOD WAVE = 21 33 FEET
FLOOD STAGE NOY AVAILABLE
MAX STAGE = 3. B3 FEET AT TIME = 2n. 000 HOURS
MAX FLOW = 1377 CFS AT TIME = 25 000 HOURS
TIME STAGE FLOW
HR FEET CFS © 504 1000 1500 2000 2500
0 1.0 28 .«
2 1.3 61 3
4 1.6 94 *
I 1.9 152 *
3] 2.2 236 #
10 2.4 320 x
12 2.7 360 *
14 3.0 600 *
16 3.2 766 *
18 3.4 ?58 »
20 3.6 11%0 ]
22 3.7 1249 ]
24 3.8 1348 #
2¢ 3.8 1347 *
28 3.7 1246 .
30 3.6 1145 2
32 3.5 1009 x
34 3.3 873 »
36 3.2 754 *
38 3.1 652 *
40 2.9 5%0 »
42 2.8 494 »
44 2.7 438 «
44 2.6 as2 .
48 2.9 ass *
50 2.4 320 *
52 2.4 294 *
54 2.3 268 *
5¢ 2.2 245 *
58 2.1 22% *
&0 2.1 205 *
62 2.0 187 “
64 1.9 169 *
&6 1.9 155 *
Y] 1.8 14% »
70 1.8 134 *
72 1.7 121 *
74 1.7 107 ’
76 1.6 76 *




DISCHARGE HYDROGRAPH FOR N. B. UTi'ER W/BALSAM ... STATION WUMBER 8 -

BELQOW 100 YR STURI AT MILEC G 10
GAGE ZERO = 17. 25 FEET MAY ELEVATION REACHED BY FLOOM WAVE =  Z0. 37 FEET
FLOEGD S§TAGE NMCT AVAILABLE
MAX STAGE = 3.12 FEET AT TINEG = 25. 000 HOURS
MAX FLOW = 1376 CFS AT TIME = 25. 000 HOURS
TIME STAGE FLOW
HR FEET CFS 0 500 1000 1500 2000 2560
0 1.0 28 . %
2 1.2 59 .«
4 1.4 g2 . 4
6 1.6 149 .
e 1.8 234 . *
10 2.0 318 . 2 .
12 2.2 457 . #,
14 2.4 597 . .
16 2.6 762 . . » .
10 2.8 955 . ) *,
20 2.9 1148 . . .
2z 3.0 1248 . . . "
24 3.1 1347 . ) X
2¢ 3.1 1349 . . . 3
28 3.0 1247 . . . #
30 2.9 1146 . . R |
32 2.8 1011 "
34 2.7 875 *
3¢ 2.6 756 »
38 2.9 654 *
40 2.3 852 ¥
42 2.3 499 ¥
44 2.2 439 *
4¢ 2.1 393 -
48 2.1 asy *
50 2.0 321 *
22 1.9 295 *
54 1.9 269 *
5¢ 1.8 245 *
58 1.8 226 x
60 1.7 206 *
62 1.7 187 ]
b4 1.6 169 *
b6 1.6 155 »
68 1.6 145 *
70 1.9 135 .
72 1.5 121 ]
74 1.4 107 »
7¢& 1.4 %6 *



DISCHARGE HYDROGRAPH FOR N. B. Ui'tER W/BALSAM ... STATION WNUMBER 47

BELOW  1C0 YR STuili AT MILE 0.23
CAGE ZERD =  17.2% FEET MAY ELEVATION REACHED BY FLOOD WAVE =  19. &) FEET
FLOGD STACI NO1 AVAILABLE
MAX STAGE = 2. 36 FEET AT TIME = 2% 000 HOURS
MAX FLOW = 1373 CFS AT TIME = 25 000 HODURS
TINE STAGE FLOW
HR FEET CF8 © 500 1000 1500 2000 2500
0 0.8 28 .«
2 0.9 57 .«
4 1.0 91 ., #
& 1.1 144 . »
) 1.3 230 . »
10 1.9 314 . «
12 1.6 asy . 2
14 1.8 592 . . oa
16 1.9 756 . . * .
10 2.1 949 . . .,
20 2.2 1142 . .o
22 2.3 1243 . . a
24 2.3 1344 . . . E
26 2.3 1352 . . . #
2 2.3 1249 . . ) x
30 2.2 1149 . . "
32 2.1 1015 . *
34 2.0 880 . . *
36 1.9 759 . . *
38 1.9 658 . .o
a0 1.8 556 . >
q2 1.7 497 . ¥
44 1.6 431 B
46 1.6 394 . ¥
48 1.5 358 . *
80 1.5 322 . *
52 1.4 296 - . *
s4 1,4 270 . *
56 1.4 248 *
53 1.3 227 . *
60 1.3 207 .+
62 1.3 188 . *
64 1.2 170 »
66 1.2 156 *
60 1.2 146 .
70 1.1 135 .«
72 1.1 122 . »
74 1.0 108 . «
76 1.0 97 .«



DISCHARGE HYDROGRAPH FOR N. B. UPPER Y/BALSAM ... STATION NUMBER 62

BELOW 100 YR STURM AT MILE Q.20
GAGE ZERO = 16. 75 FEET MAX ELEVATION REACHED BY FLOGD WAVE = 17 12 FEET
FLOD STARL NO1 AVAILABLE
MAX STAGE = 2.137 FEET AT TIMNE = 25 000 HOURS
MAX FLOW = 137§ CFS AT TIMNC = 25. 000 HOURS
TIME STaGE FLOW
HR FEET CFS o 500 1000 1500 2000 500
o} 1.3 &9 .«
& 1.3 S6 . %
4 1.3 0 . ¢
6 1.4 142 . »
2] 1.5 228 . %
10 1.6 J12 . * .
12 1.7 448 | #
14 1.8 589 . .o
146 2.0 752 . . »
18 2.1 L L T- . *,
20 2.2 1138 . . . 4
22 2.3 1243 . . *
24 2.3 1342 . . #
26 2.4 1355 . . . 4
28 2.3 1251 . . . #
30 2.2 1191 . . .
32 2.1 1018 . . *
34 2.1 8se . . *
36 2.0 761 . . »
a8 1.9 660 . .on
a0 1.8 558 . L
42 1.8 498 . #
44 1.7 442 *,
46 1.7 395 . A
48 1.6 ase . *
S0 1.6 323 . *
52 1.9 296 . *
34 1.5 270 . »*
S6 1.9 247 *
58 1.5 227 . »
60 1.4 207 . *
62 1.4 189 . *
&4 1.4 171 »
60 1.4 156 ¥
68 1.4 144 »
70 1.3 136 . #
72 1.3 123 .«
74 1.3 109 ., #
76 1.3 7 .



DISCHARGE HYDROGRAPH FOR N. B. UPPER W/BALSAM ... STATION NUMBER 74

BELDW 100 YR STu:M AT MILL 0. 40
GAGE ZERO =  16.7% FEET _ MAX ELEVATION REACHED BY FLOOD WAVE =  10.75 F
FLOOD STAQI NOT AVAILABLE
MAX STAGE = 2. 00 FEET AT TIME = =2%. 000 HOURE
MAX FLOW = 1333 CFS AT TIME =  25.000 HOURS
TIME STAGE FLGY
HR  FEET CFS 0 500 1000 1500 2000 2500
0 1.3 29 .«
° 1.3 56 . % . :
4 1.3 90 . # . B |
6 1.3 141 . »
B 1.3 226 . x
10 1.4 310 . £
12 1.4 443 "
14 1.9 584 | o
16 1.6 745 . . .
18 1.7 939 . . *.
20 1.9 1132 . . .o
22 1.9 1240 . . . "
24 2.0 1339 . . . »
2¢ 2.0 1358 . . ) «
28 1.9 1254 . . "
30 1.9 1154 . R
32 1.8 1023 . ) *
34 1.7 887 . . ..
3¢ 1.6 764 . . »
38 1.6 663 . I
40 1.9 562 . *
42 1.9 500 . »
44 1.4 4aq *
A6 1.4 396 . »
48 1.4 361 . *
50 1.4 324 . .
52 1.3 297 . *
34 1.3 271 . .
56 1.3 248 . *
58 1.3 228 . »
60 1.3 208 .«
62 1.3 189 . o«
64 1.3 171 "
6¢ 1.3 156 »
68 1.3 146 »
70 1.3 136 . »
72 1.3 123 .«
74 1.3 109 . %
76 1.3 97 .

[l
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DiSCHARGE HYDROGRAPH FGR N. B. UF'ER W/BALSAM ... STATIOMN NUMBER 77

BELOW 1CO YR STt AT MIILF 0. 80
GNGE ZERC = 16. 2% FEET MAX ELEVATION REACHED BY FLOOD WAVE = 180. 40 FEET
FLOOD 'STAG:: NOY AVAILADLE
MAX STAGE = 2 10 FEEY AT TIHE = 20 000 HJURS
HAY FLOW = 13?0 CFS AT TIME = 23, 060 HOURS
TIME STAGE FLow
HR FEET CFS O 900 1000 1500 2000 2500
0 1.8 29 . »
2 1.8 56 .
4 1.8 0 . »
A 1.8 140 . 4
s} 1.8 225 . «
10 1.8 308 . « .
12 1.8 440 . *
14 1.8 581l . .8
1¢ 1.9 740 . . * .
18 2.0 934 . . *,
20 2.0 1127 . . . %
a2 2.1 1238 . . . *
24 2.1 1336 . . . *
=15 2.1 1361 . . . 4
28 2.1 1256 . . . 2
30 2.1 1157 . . .o
32 2.0 1026 . . L
34 2.0 890 . . -
3¢ 1.9 767 . . »
38 1.9 666 . .»
40 1.8 564 . L
42 1.8 501 . »
L 1.8 446 . ¥,
46 1.8 397 . *
45 1.8 361 . *
50 1.8 325 . x
52 1.8 298 . “
54 1.8 272 . *
54 1.8 248 . %
50 1.8 228 . *
60 1.8 208 . *
62 1.8 189 . “
64 1.8 171 *
b6 1.8 156 *
48 1.8 146 *
70 1.8 136 . ¢
72 1.8 123 .«
74 1.8 109 . =«
76 1.8 K7 . *
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